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MINUTE MEASUREMENTS OF MODERN 
SCIENCE 
By ALFRED M. Mayer. 
Article XI. 
On THE APPLICATIONS OF RoTaTING MIRRORS TO THE 
MEASUREMENTS OF Minute LENGTHS, ANGLES, 
AND TIMES. 


ON THE 


I.—SAXTON’S REFLECTING COMPARATOR. 


In our previous articles we have shown how minute lengths 
can be measured by means of micrometer-screws, micrometer- 
microscopes, and verniers, and we have given examples of 
the applications of these instruments to the advancement of 
the useful arts. We now begin the study of an entirely 
different system of measurement in which minute lengths, 
smal] angles, and very short periods of time are measured by | 
the tilting of a beam of light, produced by a mirror which | 
revolves on its axis. 

This very ingenious application of the laws of the reflec- 
tion of light was first made by Mr. Joseph Saxton. Mr. 
Saxton was one of the most inzenious inventors and skillfui 
mechanics among the vast number which our country has 
the honor to claim as her sons. As Mr. Saxton has done so 
much by his inventions and skillful work in advancing the 
art of making minute measurements, I[ think that a few 
words concerning his personal history may be interesting to 
our readers. 

Joseph Saxton was born in IIuntingdon, Pennsylvania, in 
1799. Atthe age of 12 he began work in his father’s nail 
factory, and here first showed his inventive genius by mak- 
ing a capital improvement in the machinery in his father’s 
shop. Subsequently he was apprenticed to the village watch- 
maker; but his employer dying, he left his native village on 
the Juniata, in a boat made by his own hands, and floated in 
it down to Harrisburg ; here he sold the boat for $10, a sup- 
per, breakfast. and a night’s lodging, and going on his jour- | 
ney reached Philadelphia a youth of eighteen years. 

Just before he left home, he met with one of those acci- 
dents which often—to those who deserve them—turn the en- | 
ergies of a mind into a hitherto unknown sphere of thought 
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and action. One day, on driving into his rifle, with the ram- 
rod, a ball covered with a greased patch,the ball sprang 
back with such velocity, from the elasticity of the enclosed 
air, as to project the ramrod from the rifle. Determined to 
drive the ball home, he placed the end of the ramrod against 
a tree and giving a rush at it with the rifle; the ball went 
down—dut he aiso—for the ball descended into the rifle so 
far and so rapidly that heat was evolved from the compressed 
air(like in the experiment of the fire-syringe) sufficient to pro- 
ject young Saxton at full length on the ground. Recovering 
his consciousness he began to think of the cause of this re- 
markable explosion, and he reasoned that the air, when sud- 
denly compressed, was like a nail when suddenly compressed 
by a blow of a hammer—they both being heated by the me- 
chanical action on them. Subsequently, he found out that 
the reason which he had discovered for himself swas that 
generally adopted in books on natural philosophy, and this 
fact gave him a reasonable confidence in his own reasoning 
powers and stimulated him to apply himself to the study and 
investigation of the actions of nature. 

_ In Philadelphia he worked at watch-making and engrav- 
ing; and while there he, with the celebrated machinist Isaac 
Lukens, made the clock for Independence Hall which, to 
this day, sounds the hours from the belfry of that historic 
building. 

An insatiable desire to enlarge his knowledge of things 
and men made him live low and save his earnings so that he 
might visit England. Reaching London, he placed his 
money in the care of a banking-house, just in time to lose it 
by the failure of the bank. He awoke one morning to find 
himself dependent entirely on his own exertions in the heart 
of that mighty city, without money and without friends. 
Driven to his own resources he invented and constructed 
several ingenious mechanical toys which had a great success 
at the Adelaide Gallery of Practical Science, then one of the 
most popular resorts of London. Here he met, among 
many of the eminent engineers and men of acience, Telford, 
Brunel, Faraday, and Wheatstone. With the latter he was 
associated as assistant in making the celebrated experiments 
on the velocity of electricity; indeed he not only constructed 
the apparatus but he actually worked it for Wheatstone in 
his experiments. How much of the success of Wheatstone 
was due to Saxton, [ leave for those who are skilled experi- 
menters to infer. 
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While in London he was the first, in 1833, to make a mag” 
neto-electric machine; which exalted to such power the mag- 
neto-electric currents, recently discovered by Faraday, that his 
machine decomposed water and gave an electric light be- 
tween charcoal points. Three years after this, in 1833, Clarke, 
of London, merely changed the form of the instrument, und 
claimed it as his own invention; but Faraday, Wheatstone 
and Danieli stated that Saxton’s machine had been exhibited 
in 1833, before the British Association for the Advancement 
of Science at its Cambridge meeting, and that he was the 
undoubted inventor. Yet, to this day, even in American 
text books, the machine is from injurious ignorance called 
Clarke’s magneto-electric machine. 

Saxton was always fond of field-sports, und in the course 
of his experiment in fire arms he invented the metallic car- 
tridge now so extensively used in all armies. Ie failed, 
however, to patent this invention, which has been the source 
of great emolument to the owner of the patent-right. Mr. 
Saxton was also, I believe, the first to apply a sighting tele- 
scope to the rifle. 

While in London he made many inventions, among others 
the fountain pen, a water gauge for steam-boilers, his reflect 
ing comparator, the locomotive differential pulley described 
by Hawkins at the 1833 meeting of the British Association; 
also a method of determining the position of the magnetic 
poles in the interior of the earth. The results obtained by 
this method were subsequently found by the mathematical 
investigations of the celebrated Poisson of France. He also 
made a machine which obtained electric currents from the 
earth’s magnetism, and another which cut epicycloidal teeth 
for gearing. 

While in London he was offered the responsible position 
of director of the printing machinery of the Bank of Eng- 
land. H's ardent desire to return home prevented him from 
accepting this position. On the eve of his departure for his | 
native land an entertainment was given him by several of the | 
most eminent savans and engineers of London. At the| 
dinner a work on mechanics was presented to him by John | 
Isaac Hawkins, on the fly leat of which is the following in- 
scription : 

‘Presented April 26, 1837, by the editor, to Joseph Sax- 
ton, Esq., of Philadelphia, at a farewell dinner given to | 
him in London, previous to his departure for America, by | 
eighteen of his friends, as a token of the high estimation in 
which they hold him as a mechanician of the first rank, and 
aman of science generally; in which estimation his fellow 
citizen the editor stands second to no one.” About the same 
time there appeared the following in one of the English jour- 
nals of science : 

‘*Mr. Saxton, of Philadelphia, now in London, who is 
justly celebrated for his acute feeling in regard to the nature 
and value of accuracy in mechanism, and who is reputed 
not to be excelled by any man in Europe or America for ex- 
quisite nicety of workmanship, has made an instrument for 
cutting the teeth of wheels truly epicycloidal. Such an in- 
strument ought to be in the hands of every engineer.” 

Here we find Saxton about to return to his home, his char- 
acter developed into nobility and self-reliance, and his mind 
enriched by the knowledge gathered in London during his 
association with the first men of science and engineers of that 
day; and also honored by them as a worthy fellow-worker. 

Thus we see Saxton ‘‘hoi.ted by his own petard ”—the | 
explosion of his rifle fire-syringe landing him on high ground 
in London. 

He reached Philadelphia in 1837, and was made curator 
and constructor of the standard weighing apparatus of the 
United States Mint. Here he made several notable inven- 
tions; we will only mention the perfection of Gobrecht’s 
medal-.uling machine, and astove for burning anthracite 
coal, provided with an automatic vaive to regulate the draft. 
The valve was worked by the expansion of two metals whose | 
action caused the stove to keep at an equal temperature. 

In 1837 Mr. Saxton was awarded the Scott legacy medal | 
by the Franklin Institute for the invention of the Reflecting 
Comparator, which instrument will be fully described in this 
article. 

In 1843, Mr. Alex. D. Bache succeeded Mr. Hassler as 
superintendent of the U. S. Coast Survey and he at once 
placed Mr. Saxton in charge of the construction of the 
standard balances, weights, and measures to be presented to 
each of the States for ensuring aniformity of measures in 
all parts of the country. In Washington Mr. Saxton passed 
the remainder of his days, employing his talents in giving 
increased accuracy and improved construction to the many 
refined instruments which have aided in gaining for the 
U. 8. Coast Survey the high reputation which it has among 
all nations. 

Mr. Saxton had a manly and benevolent character. He 
was singularly modest and only to those who, like the writer, 
knew him intimately did he give forth those suggestive 
thoughts which showed his intellectual powers. Mr. 
Saxton died, deeply lamented by his many friends, in 
Washington on the 26th September, 1873, after a lingering 
illness from paralysis. 

Professor Henry in his memoir of Saxton, before the Na- 
tional Academy of Sciences (and from which our biograpbical 
facts have been chiefly obtained) says of Saxton:—‘‘I 
neither pestered the world with premature projects destined 
to failure because the necessary contemporaneous condi- 
tions were not present; nor retarded the advance of improve- 
ment by advocating old errors under new forms. On the 
contrary, his innovations were founded on well-established 
principles, and consequently were positive additions to 
human power and efficiency.” 

The method by which a mirror and a beam of light re- 
flected from it are made to serve as a measuring instrument 
depends on the laws of the reflection of light from plane sur- 
faces. These laws are (1) that the angle of reflection is 
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equal to the angle of incidence; and (2) that both incident 
and reflected rays are in the same plane at right angle to the 
reflecting surface. The delicacy of the method depends 
on two facts ; (1) that the reflected beam may be of very 
great length, for it forms an index without weight or mo- 
mentum ; (2) that when the mirror revolves on its axis it 
deflects the beam of light retlected from it, over double the 
angle through which the mirror has revolved. 

Let F E of Fig. 38 stand for a plane mirror, and A B for 
beam of light which strikes the mirror at B. It is evident 
that if the plane of the mirror be placed at right angles to 
the beam A B, the incident beam A B will be reflected back 
on itself, and the light will go from A to B and from RB back 
again to A. Nowsuppose that the mirror is tilted around 
B, as an axis, so that the mirror has the position F E. Also, 
suppose that in the mirror in this new position makes, with 
che incident ray A B, an angle A BE equalto 45°. BDisa 
perpendicular to the surface F E, and the laws of reflection 
show that the angle of incidence, which is A B D, is equal to 
the angle of reflection C BD. In this case each of these 
angles equals 45°, hence the sum of the angles is 90°. Thus 
the beam starting from A goes to D, and turns sharply at B 
at an angle of 90°. But the mirror to produce this deflec- 
tion of 90° in the beam had to turn only through half of 90° 
or 45°. Therefore, when a mirror revolves on its axis it 
deflects the reflected beam of light over double the angle 
through which the mirror has revolved. Now it is 
seen how the reflected beam may act as an index by caus- 
ing it to sweep over a graduated scale, placed on a cylin 
drical surface having for its center the center of the axis of 
the mirror. This index without either weight or momen 
tum runs over the scale with an angular motion which is 


talways double that of the mirror which deflects it. 


Saxton’s Reflecting Comparator depends on the above prin 
ciples. With the aid of the accompanying diagrams we 
will explain this remarkable invention. In Fig. 34 the 
mirror is shown atm, This mirror turns round a vertical 
axis«@. Back of the axle of the mirror is a rod r which 
slides accurately in a horizontal direction on the standards 
Between lugs onthe rod 7 is stretched a delicate fusee 
This chain in passing from lug to lug passes 


&, & 
watch-chain. 












































around the axle of the mirror, and one link of the chain is 
securely fastened to the axle by a small pin. A spring, not 
shown in the figure, constantly presses the end of the rod r 
against the bar ¢c on which measures are to be made. The 
other end of the rod is forced constantly by a spring against 
the end of the micrometer screw at M. ‘Now it is evident 
that if the rod 7 moves horizontally it carries with it the lugs 
to which the ends of the watch-chain are attached, and this 
horizontal motion of the chain will necessarily cause the 
axle of the mirror to revolve, since the chain is wound 
around this and cannot slip over it. 

Fig. 35 is a drawing of the plan of the instrument, show- 
ing the manner of observing and measuring the rotation of 
the mirror caused by the horizontal motion of the rod. At 
a considerable distance from the mirror, say about 20 feet, 
is placed a scale of equal parts, drawn on paper and pasted 
on a board having a cylindrical surface, and so joined that 
itdoes not change its form by warping. This board and 
scale are shown in plan at 8. Above the scale and pointing 
towards the center of the mirror is a telescope T, in whose 
focus is a vertical thread. The mirror at m in Fig. 35 is 
shown as tilted by the motion of the rodr. In this 
position, when the niirror is looked at in the telescope T, 
one sees the division of the scale at D reflected from the 
mirror m into the telescope. It should here be stated that 
the center of curvature of the scale is at the center of 
the axle of the mirror m; hence, no matter what division of 
scale may be reflected into the telescope, it is always in its 
focus, for the distance from any point of the scale to the 
mirror remains the same, while of course the distance 
from the mirror to the focus of the telescope remains 
constant. 

To make clear the action of instrument, imagine that 


parallel rays, from the sun, pass through the open tube of 


the telescope and fall upon the mirror m, the latter having 
the position shown in Fig. 35. The mirror will reflect the 
beam to D. If we should heat the bar C, it will lengthen; 
and pushing the mirror rod r to the left, the spot of lighé 
will move toward E. If this action should take place when 
one was looking through the telescope, we would of course 
see, moving over the thread of the telescope, some portion of 
scale from D toward E. If we should, instead of heating, 
cool the bar C, then we would observe the beam of light 
moving from D towards 8, with double the angular motion 
of the mirror. Such is the simple mechanism by which 
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distance the center of the scale is placed from the axis o 


Saxton made a rotating mirror measure with precision very 
the mirror. 


minute quantities. Many attempts have been made to im 
prove on his invention and construction. [ with others known 
to me have had to acknowledge our inability to do so, 

We wil! now proceed to explain in detail the construction 
of this exquisite instrument and to show, from actual experi- 


ence in its use, the degree of precision attained with bar, C, of Fig. 34, which is between the mirror-rod and the 
it. Fig. 36 is an elevation and Fig. 37 is a plan of the abutting screw, must be relieved of flexure and of part of it 


rotating mirror and of its attachments. The letters apply 
to the same parts in both figures. At M is shown the mirror 
which rotates on an axle of hard ‘steel. The lower end of 
the axle is pointed and is ground neatly into a conical hole 
in a steel plate. The upper end of the axle is held in position 
by the point of a stee) screw C, which is accurately ground 
into it. Thus the mirror rotates around two fixed points 
with freedom and without shake. The rod R behind the 
axle of the mirror has a triangular section and slides smooth- 
ly and accurately in the guides, G, G Attached to this 
rod are the two lugs a and/, between which the watch- 


them. 
of the scale disappears from the field of view of the telescope 


bisected by the vertical thread in the telescope. These read 
ings on the micrometer-screw and on the scale seen in the tel 



























































chain is stretched by tightening the nut ata. The chain 
goes once around the axle and in its course passes between 
two delicate jaws projecting from the axle. Through these 
jaws and through the chain passes a neatly fitting pin shown 
in Fig. 36. <A spring is shown at 8 in Fig. 37. One end of | | 
| 
[cage — ri] 
i vi—8 
\ | 
\ A 
i 
i | 
‘ . 
\ Fig 5. 
\ 
\ 
\ 
\ escope are now carefully noted, and the screw is again ro- 
\ tated till the middle division of the scale is bisected and the 
\ amount of rotation required to move the scale from its first 
\ bisection to its second position is noted. The screw is turned 
\ by this latter amouat; and if the center of the curvature of the 
\ scale coincides with the center of the axle of the mirror, the 
\ motion produced in the reflected scale by this last movement of 
\ the screw will equal that produced by the first movement 
\ which was required to move it from its endtoitscenter. If 
however the second rotation of the screw caused a smaller 
amount of the scale to pass over the thread than the first rota- 
| tion caused, then the portion of the scale which was last read is 
too far from the axle of the mirror and should be turned nearer 
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to it. The test should be applied till equal amounts of 
rotation of the micromeier-screw cause equal amounts of any 
part of the scale to pass over the vertical thread of the tele- 
| scope; and when this condition has been attained, the center 
| of the curvature of the scale coincides with the centre of the 
axle of the mirror. 

To determine the variation in the position of the mirror on 
successive contacts of the mirror-rod with a fixed point.—The 
divided head of the abutting micrometer-screw was set at a 
known and reading, and then the mirror-rod was allowed to 
come against the end of the abutting screw by unwinding 
the thread in the windlass, B, of Figs. 34, 35, 36 and 37, and 
then the scale reading in the telescope was very carefully 
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this spring is attached to the frame of the instrument, the 
other end toa pin p, on the rod R. By the action of this 
spring, the mirror-rod R is constantly pulled to the right, in 
the figures. By rotating the vertical rod with the milled head 
B, a string is wound on it and thus the rod R may be pulled 
to the left. The frame of the instrument F which carries | 
the mirror is finally secured to a brass plate P, and the latter | 
is secured to a massive block of hard wood which has been | 
thoroughly secured and then saturated with shellac. 

In Fig. 38 are given an elevation and plan of the abutting 
micrometer-screw which is shown at M in Figs. 34 and 35. 
The screw 8 works ina long nut N. It is furnished with a 
divided head D, which is perforated with holes at /, so that 
with an iron rod introduced into these holes one can give a| 
very minute notion of rotation to the screw-head. At-| 
tached to the screw-head is an index I which, sliding along 
the scale E, gives the number of whole revolutions of the 
screw ; the faction of revolution are read from the divided 
head of the screw. Fastened tothe same block which carries 
the screw are two pins Aand A’. These serve as points of 
attachment of springs which constantly press the end of the 
bar, to be measured, against the end of the abutting screw 8. 
This micrometer-screw has about 50 threads to the inch; and 
as its head is directly divided into 100 parts, and one of these 




















Fig: 38. 











To place the centre of the curved scale in the centre of the 
axis of the mirror.—In the operations which follow, the end 
of the micrometer-screw is supposed either to abut directly 
against the rod to which the mirror is attached, or else the 


Ss 
weight on the Vs, V, V’, by the action of the springs, E and 
F, which take hold of the bar at quarters of its length from 
its ends, and so support the rod that only enough of its 
weight remains on the Vs to keep it securely in position in 


The micrometer-screw is now moved backwards till the end 


then the screw is moved forwards till the end of the scale is 


with Mr. Saxton’s instrument, and the extreme variatio) jn 
the scale readings thus obtained (when reduced to line,; 
motion of the mirror rod), amount to no more than the 
gooveth of an inch. The knowledge of the above fact gives 
us great confidence in using this instrument; for it shows that 
we can rely on its constancy in making the successive 
contacts which we are obliged to make when we use the ap, 
paratus either in comparing standards of length or in the 
deterntinations of the coefficients of expansion of metals and 
alloys. 

To determine the value of a division of the scale in linear mo- 
tion of the mirror-rod.—The value of the pitch of the differ. 
ent portions of the micrometer-screw of this instrument have 
been determined with great care by the process described in 
Article X. The average pitch was found to be about ,\,th 
of aninch. The head of the micrometer-screw was set to a 
known reading by a forward motion of the screw, and this 
reading was written down; then the mirror-rod was allowed 
to abut against the end of the screw and the scale reading in 
the telescope was taken. Successive readings were taken 
with successive contacts of the mirror-rod against the abut- 
ting screw, and the mean of these was taken as the reading of 

| the scale corresponding to that reading on the micrometer- 
screw. The screw head was now turned one whole revolu- 
tion and the corresponding scale reading noted; and thus the 
whole scale was compared with various successive portions 
| of the serew, and atable formed which gave the value of any 
| motion of the screw in movements of the scale, and also the 
actual value of a scale division in known linear motion of 
the mirror-rod. From a long series of such determinations 
it was found that one division of the scale was made to pass 
over the vertical thread of the telescope by a linear motion of 
roS4ooths of a millimeter in the rod moving the mirror. 
| in $4noths of a millimeter equals s5};5 of an inch. For sake 
| of simplicity of illustration, call it y54j0th of aninch. Now 
| + of a seale division can be precisely read in the telescope, and 
| hence it appears that j;s¢;;;th of an inch can be measured 
with this instrument; and from my own experience with an 
instrument of this kind made by Mr. Saxton himself, I have 
found that the above minute precision can be attained. 

As examples of the surprising delicacy of this instrument 
I will give a few examples of a simple character. If we 
place between the mirror rod and the abutting screw a bar, 
such as is shown in Figs. 34 and 35, and then gently touch 
this bar, we will at once observe a motion in the scale pro- 
duced by the flexure in the bar caused by the finger pressing 
on it. Ifa piece of thin paper, such as is used for foreign 
post, be placed between the mirror rod and the bar, it will 
cause the mirror to deflect several inches of the scale across 
the telescope thread. In other words, the thickness of this 
thin paper appears to be magnified to the thickness of three 
or four large octavo volumes. The heat of the hand encire 
ling the rod, or the cold produced by a few drops of ether 
evaporating from it, will cause several divisions of the scale 
to slide over the telescope thread. 

In our next article we shall give several examples of the 
useful applications of Saxton’s Reflecting Comparator, in- 
cluding a new instrument, used in connection with Sax- 
ton’s, for the determination of the coefficients of expansion 

| of metals and alloys. 
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| WAVE MOTION. 


| 
On the Rate of Progression of Groups of Waves and the 
Rate at which Energy is Transmitted by Waves.* 


By Proresson OsporNE ReyNoups, F. R. 8. 


WHEN several waves forming a discontinuous group travel 
over the surface of deep water, the rate of progression of 
the group is always much less than the rate at which the in- 
dividual waves which compose the group are propagated. 
As the waves approach the front of the group they gradually 
dwindle down and die out, while fresh waves «re continually 
arising in the rear of the others. This, which is a well- 
known phenomenon, presents itself to our notice in various 
ways. 

When astone is thrown on to the surface of a pond, the 
series of rings which it causes gradually expands so as 
finally to embrace the entire surface of the water; but if 
careful notice be taken, it is seen that the waves travel out- 
wards at a considerably greater rate than that at which the 
disturbance spreads. 

Or, when viewing a rough sea, if we endeavor to follow 
with the eye any wave which is larger than its ncighbors, 
we find, after following it in its course for a short distance, 
that it has lost its extra size, while on looking back we see 
that this has been acquired by the succeeding wave. 

But perhaps the most striking manifestation of the phe- 
nomenon is in the waves which spring from the bows of a 
rapid boat, and attend it on its course, A wave from either 








parts be read off to one tenth, we can set this screw in a defi- 
nite position to about the «jj th of an inch. 

It now remains to show how the instrument is placed in 
adjustment, and the linear value of the scale reading deter- 
mined, and then we will proceed to apply Saxton’s compa- 
rator to the determination of data of great practical impor- 
tance to the man of science and to the engineer 

The base on which the mirror and micrometer screw are 
fastened is a heavy beam of Georgia pine, 10 x 6 in. section, 
very well seasoned and thickly coated with shellac varnish, 
This beam rests either on brackets, securely fixed into a mass- 
ive stone wall, or on a brick pier. The axes of the mirror- 
rod and micrometer-screw are placed accurately in line on the | 
beam, with the level of the center of the mirror just midway yy 
between the height of the scale and that of the telescope. 4. 

This position of the mirror (provided its plane of retlection is 
a vertical one) causes the divisions on the scale to be re- 
flected from the mirror into the telescope. The focus of the | noted. The mirror-rod was now drawn away from contact 
telescope is now adjusted so that the scale divisions are dis-| by turning the milled head, B, and then allowed to abut 
tinctly seen and seen without parallax. The curvature of against the end of the screw, and another scale reading was 
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the scale is of course struck on a Known radius; and at this, taken; this operation has been repeated over a hundred times | 


bow extends backwards in a slanting direction for some dis- 
tance and then disappears, see Fig. 1, but immediately be- 
hind it has come into existence another wave parallel to the 
first, beyond which it extends for some distance, when it also 
dies out, but not before it is followed by a third which ex- 
tends still further, and so on, each wave overlapping the 
others rather more than its predecessor. Although not ob- 


| vious, very little consideration serves to show that the stepped 
| form of these columns of waves is a result of the continual 


dying out of the waves in front of the group, and the form- 
ation of fresh waves behind. For as each wave cuts slaat- 
wise through the column formed by the group, one end is on 
the advancing side or front of the group, and this is cor- 
tinually dying while the other is in the rear and is airways 
growing. 

So far as I am aware, no general explanation of these phe- 
nomena has as yet been given. It has been shown, and I 
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believe first by Professor two : 
allel waves of equal magnitude, but differing slightly in| 
length, move simultaneously in the same direction over the 
same water so as to form a series of groups of waves separa- | 
ted by bands of interference, these groups will advance 
with half the velocity of the individual waves. This is 


doubtless an example of the same phenomenon, and shows | height due to its velocity, we have the whole energy of dis- 


that the theory of wave motion is capable of explaining the | 
phenomena; but it appears to leave something to be desired | 
—for instance, why should the bands of interference only | 
progress with half the velocity of propagation in a deep sea, 

whereas in sound the corresponding bands of interference 

which constitute the beats move at the same velocity as the 

waves ? 

My object in this paper is to point out a fact in connection 
with wave transmission which appears to have hitherto 
passed unnoticed, at all events in connection with the phe | 
nomena described above, of which it affords a clear and | 
complete explanation. One of the several functiong per- 


Ficre 


formed by waves progressing through a medium is the trans- 
mission of energy. Thus the energy ~vhich we receive from 
the sun is brought to us in the waves of light and heat; so! 
in the case of sound the work done by the arm of the drum- | 
mer is transmitted to our ears by the waves of sound. It is} 
possible, however, to have waves which travel through ame- | 
dium without conveying energy; such are the waves caused | 
by the wind on a ficld of corn. This kind of wave may be 

well understood by suspending a series of small balls by 

threads, see Fig. 2, so that the balls all hang in a row, and| 
the threads are allof the same length. If we then run the 

finger along, so as to set the balls oscillating in succession. | 
the motion will be such as to give the idea of a series of | 
waves propagated from one end tothe other; but in reality | 
there is no propagation, each pendulum swings independently 
of its neighbors, there is no communication of energy, the | 
waves being merely the result of the general arrangement of 
the motion. 

In this case there is no communication of energy. neither 
is there any propagation of disturbance. Any one ball may 
be set swinging without in the least disturbing the others : 
and what 1s indicated here i3 a general law that wherever a 
disturbance is transmitted through a medium by waves there 
must always be communication of energy. The rate at 
which energy is transmitted in different media, or by differ 
ent systems of waves, is very different. | This may be illus- 
trated at once by experiment. If the balls just described are 
all connected by an elastic thread, then they can no longer 
swing independently. If one be set in motion, then, by vir- 
tue of the connecting thread, it will communicate its motion 
to its neighbors until they swing with it, so that now waves 
would be propagated through the balls. The rate at which 
a ball would impart its motion, ¢. e. its energy. to its neigh 
bors, would clearly depend on the tension of the connecting 
thread. If this was very slight compared with the weight 
of tke balls it would stretch, and the ball might accomplish | 








several swings before it had set its neighbors in full motion, | 
so that of the initial energy of disturbance a very small por- 
tion is communicated at each swing. Butif the tension of 
the taread be great compared with the weight of the balls, 
one ball cannot be disturbed without causing a similar dis 
turbance in its neighbors, and then the whole energy will ! 
communicated. This is simply illustrated by laying a 

or chain on the ground, and fastening down one end; if 
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| 
then the loose end be shaken up and down the wriggle | 
caused will travel to the other end, leaving the rope perfectly 
straight and quiet on the ground behind it, so that in this 
case it is at once seen that the wave carries forward with it 
the whole energy of disturbance. This was shown by ex- 
periment. 

The straight cord and the pendulous balls represent media 
in which the waves are at the opposite limits—in one case 
none of the energy of disturbance is transmitted, and in the 
other case the whole is transmitted. Between these two} 
limits we may have waves of infinite variety in which any | 
degree of energy from all to nothing is transmitted. Now) 
the waves of sound belong to the class of the cord in which 
all the energy is transmitted; but what I want particularly 
to make clear is that the waves on water are between the 
limits, they are analogous to the waves in the balls suspended 
when connected by an elastic string. And I have so to show | 
that, according to the accepted theory of wave motion, the| 
waves on deep water only carry forward half the energy of 
disturbance. 

_In regular trochoidal waves the particles move in vertical 
circles with a constant velocity and are always subject to the 
Same pressure. Of the energy of disturbance half goes to 
give motion to the particles and half to raise them from their 
initial position to :he mean height which they occupy during 
the passage of the wave. 

Now the mean horizontal positions of the particles remain 
unaltered by the waves, hence. since their velocities are con- 
Stant, none of their energy of motion is transmitted; nor 
Since the pressure on each particle is constant can any energy | 
be transmitted by pressure The only energy, therefore, | 
Which remains to be transmitted is the energy due to eleva- 
tion, and that this is transmitted is obvious since the particles 
are moving forward when above their mean position, and 
backward when below it. This energy constitu es half the 
energy of disturbance, and thisis therefore the «in unt trans- | 
mitted. 

For a definite mathematical proof that— 

In waves on deep water the rate at which the energy is car-| 
ried forward is half the energy of disturbance per unit of length | 
multiplied by the rate of propagation. j 





Stokes, that, if two series of par- | Let ho be the initial height occupied by a particl: sup- 


posed to be of unit weight, A, the height of the centre of 
the circle in which it moves as the wave passes, 7 the radius 
of the orbit, and 6 the angle the radius vector makes with | 
the horizontal diameter; then the height of the particle above 
its initial position is h ,; —/o+r sin 6, adding to this the 


turbance— 
=2(h , —ho)+r sin. 6, 
The velocity of the particle is, 
“4/2 g(h , —ho), 
and the horizontal compouent of this is, 
=4/ 29 (h, —ho). sin. 4. 
Therefore the rate at which energy is being transmitted by 
the particle, 
— $2 (hi—ho) +r sin. Gt V/ Qy (Ay). Sin. 4. 


and the mean of this, 





Q” 
1 . h 
ee eee (2 in.0l sa i 
ome (hr —Heo) + 7 sin. 6 | J/g Uaahe sin. 0.40 


=tP 4/29 (hi—ho), | 
and if % be the length of the wave and vn A the rate of pro- 
pagation: 


gift to England was revived, many difficulties in the way of 
its fulfilment were foreseen. Not the least of these arose from 
the size and weight of the monolith, as well as from the na- 
ture of the material of which it was composed, this last es- 
pecially rendering its safe removal an undertaking requiring 
the greatest care and good management. Thus far, how- 
ever, all obstacles have been overcome, and the monument 
of Thothmes III. has been lifted uninjured from the bed 
where it has lain for centuries, and now floats on the waters 
of the Mediterranean. 

Since the effort made by the victorious English army in 
1801 to take home the monolith as a record of their triumph, 
the subject of its removel has again and again been under 
consideration. It has, indeed, been agitated more or less for 
three quarters of a century, though until the present year 
always without result, no one apparently being willing to 
face the cost and difficulty of the work. More than one 
Government has had the matter under consideration; but it 
has, as we have seen, been reserved for individual enterprise 
to realize the long-talked-of project. Seven years ago the 
now well known engineer and contractor, Mr. John Dixon, 


| conceived the idea of transporting the obelisk by the means 
| which have been adopted. His plan, shortly stated, was to 


enclose the Needle in a water-tight iron cylinder with wedge- 
shaped ends, roll it into the sea, and tow it to its destination. 
The first two operations have, as already stated, been suc- 


for, as on water, the groups of waves travel at a slower rate | ©TS moored to seaward. 


hi—h,. =" ": and? Jaan Ts cessfully carried out, and we can look forward with confi- 


. a 1 dence to the achievement of the third also. The works in 
.*, the mean rate at which energy is transmitted by this par- Egypt began in June last by excavating the monument from 
ticle the ditch where it had so long rested, and on the 6th of June 
=n 2 (hi—he), this was so far effected that the whole of the monolith was 

or the rate of pro tion multiplied by half the energy of disclosed to view. This, however, was but a portion of the 
disturbance.—Q. FS. F work to be performed with the spade and pickaxe, for be- 
; tween the obelisk and the sea remained several thousand 
It now remains to come back to the speed of the groups | cubic yards of earth which had to be cleared away. There 
of waves, and to show that if tle rate at which energy is | was also an adjoining sea wall to be demolished before the 
transmitted is equal to the rate of propagation multiplied by | other operations could be gone on with. Weeks were thus 
half the energu of disturbance, then the velocity of a group | occupied. Meanwhile, the materials for the iron cylinder, 
of waves wil be half that of the indindual waves. weighing over sixty tons, arrived on the spot and were rap- 
Let P,, Ps, Ps, Ps, be points similarly situated in a series | idly fitted together under the superintendence of Mr. Wayn- 
of waves which graduaiiy diminish in size and energy of | man Dixon, civil engineer, a gentleman already sufficiently 
disturbance from p. to P,, in which direction they are mov- | known in connection with the Government jetties and light- 
ing. Let E be the energy of disturbance between P, and P, | houses in the Red Sea, as well as for his researches amongst 
at time ¢, E-+a@ the energy between P, and P;, E+2a between | the Pyramids and other antiquities of Egypt. The next step 
P,; and P,, and so on. | was to introduce stout balks of timber beneath the stone, 
Then at the time ¢+ 7 after the wave has moved through | which, by means of hydraulic jacks and traversers, was moved 
one wave-length it follows that the energy between P, and | bodily round until it lay parallel to the water's edge, when 
P, will be ; the iron casing, three eighths and seven sixteenths of an inch 
thick, was bit by bit built up around it and riveted together. 

a tet? 2, ¢ This took some two months, at the end of which time the 

and between P, and P, will monument which had ornamented the Temple of the Caesars 
. Z was lost to sight, being completely enclosed in a cylindrical 





_E ' atE+ia 8a box ninety-two feet long and fifteen feet in diameter. Whilst 
i$ 2 coeat aT these operations were proceeding, steps were also taken to 


and again after another interval, n, the energies between P, | emove, by means of divers, the numerous blocks of stone 
and P,, P, and P, will be respectively— which covered the bottom of the shallow water adjoining the 


a 84a spot where the obelisk lay, and two sloping causeways were 
E+7+E+ 37 constructed of stone and quarry rubbish, down which to roll 

= E the cylinder. When these works were accomplished, there 

= 2 =B+4, still remained one thing more to be done before the prepara- 
tions could be said to be complete. It had been foreseen 
that in moving such a mass down the incline a certain 
E+2a." amount of friction, which might materially injure the metal 

ei 2 ." ‘ casing, was inevitable. To obviate this, a coating of wood 
So that after the waves have advanced through two wave | Planking had to be temporari-y fitted upon the portions of 
lengths the distribution of the energy will have advanced the cylinder which would rest upon the causeways and have 








8a 5a 
E+ 9 +E+ 9 





| one, or the speed of the groups is half that of the waves.— to carry the weight of the structure, and this coating, again, 


Q E.D. had to be externally fastened by flat bands of iron to tie it 
Of course this reasoning applies equally to the waves on | 12 Its place. The last stage of the preparations was reached 
the suspendew balls, when connected by an elastic string, as when the —— oe 0 be — a let were a 
to water, and in this case the conclusions may be verified, Pine times round the cylin co ae eee pad 
than the waves. This experiment tends to throw light on | winches to heave in on hawsers, and thus cause the cylinder 
the mannerin which the result is brought about. hen a/ to roll slowly on its axis. At the same time, it was desirable 
ball is disturbed, see Fig. 3, the disturbance is partly com- | to guard against the tendency of the mass when once set in 
municated to the adjacent ball by the connecting st:ing, and | Motion to make too rapid a descent, and other hawsers had to 
part retained in the form of pendulous os that part any pean land side with which to check the move- 
rhich i ypagated forward is constantly reduced in impart- Cessary. . 
na coca ae the successive tals aed soon tasers, | The 28th August, the day fixed for commencing the launch, 
while the motion retained by the swiaging pendulum con- | began rather inauspiciously with what is very unusual at 
stantly gives rise to succeeding waves until it 1s all absorbed. this time of the y ear, Viz., a thick fog. As the day wore on, 
If the tightness of the cord be adjusted to the length of the ; however, this disappeared and gave lace to the most intense 
suspending threads, waves may be made to travel along in a | heat. Before six o'clock in the mcrning the winches on 
manner closely resembling the way in which they travel on board the lighters were at work taking in the slack of the 
water, the speed of the group being half the speed of the hawsers, whilst, on the land side, four powerful screw jacks 
individual waves. were being plied against the cylinder. A few yards to sea- 
Although the progression of a group has hitherto been | Ward two steam tugs were anchored, ulso ready to lend as- 
spoken of as if the form of the group was unaltered, this is | sistance if required. In a few minutes the huge massof iron 
by no means the case as a rule. began to roll towards the sea, but so gradually that the move- 
In the mathematical investigation it was assumed that the |™ent was all but imperceptible. Hour after hour was thus 
motion of the particles is circular; this, however, cannot be | §Pent, the cylinder lessening little by little the space between 
the case when the succeeding waves differ in size by a sensi- , ! and the water, till at noon it had made one entire revolu- 
ble quantity, and hence in this case the form of the group | tion, equal to about fifty feet. Notwithstanding the sun, 
cannot be permanent. And it may be further shown that as which sent the mercury in the thermometer up to 90° in the 
asmall group proceeds, the number of waves which compose | Shade, the work went on uninterruptedly throughout the day 
it will continually increase, until the gradation becomes in and excited much interest, not _ ameng the European 
definitely small; and this is exactly what is observed, whether | Population but also amongst the Arabs, who crowded every 
on water or on the strings. spot from which a view of the operations was obtainable. 
So far as we have considered deep water, when the water is Working the hawsers from the lighters had soon to be aban- 
shallow compared with the length of the waves, the results doned, as experience showed that, owing to the bad holding 
are modified, but in this case the results as observed are ground, the anchors of the latter invariably came home 
strictly in accordance with the theory. when any great strain was thrown upon them, and the haw- 
According to this, as waves enter shallow water, the motion | ®t a yes Jed to = we oe pope full 
of the particles becomes elliptical, the eccentricity depend- ——— os “ts tence yey Pp M — sufiicient --- 
ing on the shallowness of the water; and it may be shown Petes late u ip  leeenia < cen 7 et eee 
that under these circumstances the rate at which energy is | WW" 4 ~~ hing —- to ~ oe ge, W a “ 
transmitted is increased, until when the elliptic paths ap- be -~ hivity ing na . —_ evi 4 > anaineitedl 
proach to straight lines the whole energy is transmitted, and it | § endo vik, ee ope ee + _ — oy — oe 9 
consequently follows that the rates of the speed of the groups | S°Mething ike a rush, and took me water wit) arun ora 
to the speed of the waves will increase as the water becomes twelve feet, amidst the shouts of the bystanders. After this 
shallower, until they are sensibly the same. In which case wna ey as — ~- peer Di BheP non _ 
only the groups of waves are permanent, and Mr. Scott a i ep a aa as rents beans Kadge 
eee oe a pane Resitee the — night in thoes feet ‘of mor mony This consteded the first day of 
thus given of these various phenomena, it appears that we e - - 
— a means of mahiog some inpatient verifications | 4 — and ee ce ma ae tage —— 
of the assumptions on which the wave theory is based; for |}. 0 mee pene 8 pe te wee f . wide ~~ he ee tine 
the relative speed of the groups and the waves which com- | pacer = h diresaganantedis a _ wr etaaten ing 
pose them affords a criterion as to whether or not the par- | the parting © Roa oiaes foviiehs - cote ~ actory in 
ticles move in circles. the extreme. n after vig ton the the proceed- 
Es were renewed, and a little before noon the cylinder 


made another rush and got so far out in the sea as to give 
rise to the impression that it was actually afloat. This, how; 
ever, proved not to be the case, and during the whole after- 
WitHovut wishing to exaggerate the importance of the | noon the steam tugs remained towing away as before, the 
work, it is not too much to say that the removal of the | result being that at sunset on the second day of the launch 
‘« Needle,” so far us it has been accomplished by its launch | the obelisk rested in seven feet of water. 
in the iron ship designed for its reception, deserves to rank| Onthe mo of the 29th work was resumed as before, 
amongst the most successful of engineering feats. When aj but unf ly a difficulty of a somewhat formidable 
few months ago, the project of transporting Mehemet Ali’s| character presented itself, inasmuch as the cylinder was 
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found to be nearly full of water. What made it worse was 
that as it happened to have stopped with what was properly 
the upper half submerged, it was impossible to open the 
‘manhole ” doors to examine the cause of the leakage. In 
this emergency Arab divers were employed to examine the 
submerged portion of the casing, but, although the water 
was singularly clear, they could not succeed in finding the 
leak. A hole had then to be cut in the upper part of the 
cylinder, and pumping commenced. Soon huge streams of 
water were seen pouring from the 15-inch double barrel 
pump set going, and it was hoped that the cylinder would 
soon be cleared. When, however, after three relays of sixteen 
men each had been to work, and it was found that the water 
was in no ways reduced, it was evident that there was a se- 
rious hole somewhere. A regular diver, in proper diving 
dress, was then sent down, and from his report it appears 
that a stone hidden in the sand had penetrated the bottom 
near one of the ends of the cylinder, and so caused the mis- 
chief... The removal of the stone, which was found to be 
firmly wedged into the opening, was the next thing to be 
done, and two more days were thus occupied. When the 
stone was at length taken out, efforts were made to roll the 
cylinder over sufficiently to raise the injured portion out of 
the water. This, with the whole thing in a flooded condi 
tion, was a work of some difficulty, and was only effected by 
means of a powerful hydraulic jack, worked under water 
against the cylinder, aided by hawsers led to the lighters to 
seaward, as before. Even with these appliances the mass 
moved but slowly, and it was not till noon on the 5th Sep 
tember that the damaged plate appeared above the water's 
edge. The next operation was to fix a fresh plate over the 
hole, which was found measure eighteen inches across 
and this was finished on the same day. Next morning two 
pumps were set to work to clear the cylinder of water, which 


to 


was accomplished about sunset. On the 7th the movement 
of the cylinder recommenced, the tugs steamed ahead, and 
bit by bit it moved into deep water, the work becoming 


easier as the mass approached the depth of nine 
which it was estimated to float. Shortly before eleven in the 
forenoon the final move was made, when the cylinder, after 
making a portion of aturn more rapidly than before, was 
observed to rise and fall with the swell coming in from the 
Mediterranean, showing unmistakably that it at last 
afloat. Shortly after, the wooden casing was stripped off, 
and, amid cheers from the “rowds that lined the shore, the 
strange craft was towed away to the new harbor. Here, the 
railway iron, which had been placed inthe upper part of the 
cylinder to counterbalance the weight of the ‘‘ Needle,” was 
taken out, and the iron vessel, which had hitherto floated on 
its side, at once righted, and appeared in something like sea 
going trim. When fairly in the water, the cylinder, which 
floats with a displacement of 280 tons, draws eight feet for- 
ward and ten feet aft, and presents as remarkable an appear 
ancs as, perhaps, any marine structure afloat. Want of sym 
metry is more than compensated for by strength and utility, 
and no doubt the tngainly craft will suffice to convey her 
cargo to England in safety. The ccntrast between ancient and 
modern methods of transporting huge masses of stone i 
somewhat striking, when we reflect that this monolith was 
originally removed by means of a canal dug for the purpose, 
on which heavily laden barges were floated, untii they were 
underneath the stone, when, the ballast being taken out, the 
barges lifted the obelisk off the ground, After this it was 
easy for the same barges to convey it down the Nile to its 
destination. Something more than this primitive method of 
working was obviously required, where, as in the present in 
stance, the stone had not only to be placed in the water, but 
also to be transported some thousands of miles by sea. In 
considering the subject of the transport of these monuments, 
the removal by the French Government of the obelisk at 
Luxor must not be forgotten. This operation extended over 
two years, and cost from first to last £80,000, or eight times 
the amount of the Messrs. Dixons’ contract, though in both 
cases a ship had to be specially built for the work. Another 
of the Egyptian obeiisks removed to Europe is the one eighty 
cubits high, taken from the tomb of Arsinoe, also at Alexan 
dria, and which now ornaments the piazza before St. Peter's 
on the Vatican hill, at Rome. Another also was the cele 
brated monolith taken by the Emperor Constantine to Con- 
stantinople, the removal ef which from the sacred temple 
of Serapis to a Christian church gave rise to the gloomiest 
forebodings of the Egyptian people as to its probable effects 
on the river Nile, which history tells us nevertheless rose as 
usual. It is a singular coincidence that the removal of the 
obelisk this time should be accompanied by what is called a 
low Nile and the prospects of a poorer crop than usual. 

Once afluat, comparatively little remains to be done with 
the iron casing; one thing, however, has to be provided 
against, viz., want of stability Apparently a cylindrical 
structure, from its shape, can scarcely be endowed with this 
quality in a high degree, though it depends more upon the 
relative position of the centre of gravity than anything else. 
This is a matter which has been carefully attended to by 
placing the obelisk low down, and also by filling in the lower 
portion of the cylinder with ballast. In addition to this, 
however, it is to be fitted with what are called “‘ bilge pieces ” 
on each side of the bottom, which will do much to check any 
rolling tendency it may exhibit. To do what is necessary in 
this respect, as well as to give the finishing touches to the 
structure generally, it will have to pass a few days in the dry 
dock at Alexandria, after which it will start on its voyage to 
England.—Hugineering and Building Times. ; 

[We regret to say that the obelisk was lost at sea, on the 
passage to England. During a tremendous gale of wind in 
the Bay of Biscay, off Cape Finistere, Oct. 14, 1877, the 
steamer Olga, which had the cylinder in tow, was obliged to 
cut the hawser, and thus abandon the obelisk.—Eps. Sup- 
PLEMENT. | 
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LOG INDICATOR FOR SHIPS. 


WE illustrate a ship’s log or speed indicator, patented by | 
Mr. W. de Normanville, of Bridge road, Hammersmith. Fig. 
1 is a longitudinal section of apparatus; Fig. 2 is a trans- 
verse section; Fig. 3 is a plan with some of the parts re- 
moved; and Fig. 4 represents separately the dial and index. 
a ais the case of the instrument; it is constructed of cast- 
iron, and is provided with a hinged lid a’, immediately be- 
neath which there is a plate of stout glass secured in a water- 
tight manner. Lugs are provided, by which the instrument 
is secured to the rail of the ship or vessel; a* is a stuffing box 
in the side of the case to receive a spindle }, carrying a uni- 
versal joint 4*, through which the connection with the 


rotator is made, @ is a screw plugin the bottom of the case, 
which, when taken out, leaves a hole admitting of the intro- 
duction of a turnscrew to insert or remove the small screw 
pin }*, by which the spindle } is held in a socket ¢ at the 
end of the axis c. 


The frame which carries the axis ¢ and 





feet, at | 


NTIFIC 


the other working parts of the instrument is fixed to the bot- 
tom a? of the case, so that the whole of the mechanism 
comes out with the bottom when that is removed; c’ is a disc 
on the axis ¢; it bears against friction rollers d d, mounted 
on the frame so that the axis may revolve freely, notwith- 
standing the strain to which it is exposed in towing the 
rotator through the water; c® is a pinion on the axis ¢; it 
drives a wheel e' on an intermediate axis‘¢, on which again 
is a pinion ¢*, driving a wheel 7! fixed on an axis /; /? is 


a — 


Mt Abt t 
BOQ ONT ROOWARAANMNONOOMANDWANAINN SS Sassaat . 


F/C.5 


AMERICAN SUPPLEMENT, No. 96. 


itddddsi tit itbddyyyy fi, We 


NNN § 








NovemBer 3, 1877, 


at one end, whilst the other end is fixed to the frame: jt 
serves to hold the index back against the action of the lever 
o to keep the chain p always tight, and to hold the roller 9! 
against the dise m'. The dial is graduated to indicate the 
speed of the ship in knots per hour. The prime motor of 
this instrument is a small screw or rotator similar to that 
used in other logs, drawn after the vessel by a line some 150 
ft. in length. The shaft of the rotator is about 12 in. long, 
by about 1 in. in diameter, made of such specific gravity 
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NORMANVILLE'S SHIP’S LOG OR SPEED INDICATOR. 


another similar wheel on the same axis, but able to turn upon | that if left to itself it would slowly sink, but is easily kept 


it 


interior of the spring box. 
regulating apparatus 


indicating instruments, to which it imparts a regular velocity 
free from sudden changes. The wheel f' drives a pinion on 
the axis A, on which is also a spur wheel /?, gearing with a 
pinion on the main axis ¢. 


It is fixed to the spring box g, in which is a coiled | 
spring, having one end fixed to the axis, and the other to the | ; ¢ 
This arrangement constitutes a| of the screw is conveyed by the line to the rest of the 
The spring being wound up by the | mechanism.—Zngineer. 

‘ion of the rotator is the maintaining power driving the | 


up by the line to which it is attached, drawing it through 
the water, some 8 ft. below the surface. This rotary motion 


INDICATOR FOR WATER CHANNELS. 


Tuts instrument was designed by Capt. Echebarn and P. 


In the middle of the axis 7 is a| Durgos, of the Brazilian navy, to indicate and register the 


pin, which serves as an axis for the two weighted arms & £;| depths of water in the Rio da Prata, which, from the con- 
they have weights at their ends arranged so that the di-|tinnal shifting of its banks and the great velocity of its 














vergence of the arms is not affected by the pitching of the 
vessel. // are links connecting the arms & with the sliding 
collars mm. When the instrument is in use the centrifugal 
acticn of the weighted arms compresses the springs 7 7, 
more or less, according to the speed of rotation. On one of 
the collars m there is a disc , against which a friction 
roller o', carried by the iever o bears. The lever « carries at 
its upper end an arc, attached to which is one end of the fine 
chain wound round a barrel at g', on the axis on the index. 
r is a light spring surrounding the axis ¢*, and attached to it 
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INDICATOR FOR WATER CHANNELS. 


waters, presents great difficulties to navigation. There is a 
long rod, turning on an axle which is provided with a 
toothed wheel, and which axle bears an index pointer, indi- 
cating on a graduated arc the inclination of the rod from 
the horizontal. The lower end of the rod bears a roller 
which travels on the bottom of the river, or the body to be 
indicated. A toothed wheel drives a wheel-train bearing a 
paper drum, and on a paper band a pencil describes in minia- 
ture the condition of the bottom in the line traversed by the 
vessel. 
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JACKSON'S SHIP’S LINES. As compared with vessels on the usual lines, it will be seen , traordinary run of solid water to the screw. 

‘ " that these give great room for measurement cargo, passen-| membering her size, no sailing vessel afloat could compete 

Wit reference to the drawings of vessels on my lines, | gers, and air; that they would be much safer and drier, | with Steam rigged as a sailer, and with three-fourths of their 

published in your SUPPLEMENT of 30th June last, I beg to| and, being so fine below and carrying their weights so high, | power should probably have the same speed as other Atlantic 

hand you the following plans for large vessels: very much easier: that they would at once, and with less | steamers; for it is admitted that power is of less importance 
Steam.—A comparison with the Atlantic steamship Bremen, ! draught, steer better and better answer their helm; that they | than density of water against which the screw pushes, 
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SHIP’S LINES FOR STEAMERS AND SAILING VESSELS. 
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whose cross sections are given in dotted lines and shew beam | require no ballast, and would be safer with hght cargoes] Of course no small vessel at sea wil! show what may be 
me good rise of floor on the usual system. The dimensions of | stowed high or with heavy cargoes stowed low; that they | attained by a large vessel, the preponderance of circum- 
é team are: 318 feet length at load line given, 20 feet draught, | would have speed, not from the fineness of their lines, by no | stances being so much in favor of size; but it goes far to 
and 56 beam. : ;means those of least resistance in smooth water, but from confirm the advantages claimed, that a 60 ton steamer built 

Sail.—A ‘arge sailing ship, of 189 feet length at upper- | theirsmall increase of resistance in rough water, their straight | here on the lines, with a single cylinder of 12 by 11 inches, 
most water line, 20 feet draught to same, and 47 beam. | course, great weatherliness and sail-carrying power, and ex- | gave on her trial trip, lightly Joaded, a displacement co-effi- 
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clent of 198 (or some 20 per cent higher than that of H. M 
frigates), as less than 30 indicated horse-power moved a total 
weight of 120 tons for 25 miles at the rate of 64 knots. Yet 
the machinery was from a boat of less than half her size, 
and the diameter of the screws is but 4 feet, and one-fourth 
of the area of the circle it describes is covered by the coarse 
wooden screw post. This vessel has been regularly bringing 
down 100 tons weight of cargo from the north of this island 
against the full strength of the 8. W. monsoon in one of the 
worst parts of the China Sea, beating 3 knots an hour to 
windward, when wind and sea are too much for her little 
engine alone, using under 7 tons of the inferior coal we got 
here on the round trip of 50 knots, and, though running now 
for upward of a year, she has never yet taken u sea aboard or 
bhiron her screw abuoe water. 

I must allow that the hulls of vessels on my lines would 
cost more to build. as they do not get the greatest weight in the 
smallest size, a humanitarian object in vogue on the eastern 
side of the Atlantic, and cheapness covers more sins than 
charity, but I do not think this will blind American owners 
to the ultimate saving afforded by the lines. 

EDWARD JACKSON. 

Maniza, Pousrrwe Isianvs, 11th August, 1877. 


EXPERIMENTS ON MASTS. 


Some very interesting experiments some time ago were 
carried out by Mr. Kirkaldy, at his testing works in South 
wark, ‘‘to determine the relative strengths of steel and 
iron masts of various brands and cross sections,” instituted 
by Mr. Deane, of Arthur street, to demonstrate the value of 
a steel manufactured by a firm with which he is connected, 
as well as the advantages claimed for a peculiar system oi 
construction, of which, we believe, he is the patentee. The 
steel in question was brought into competition with good iron 
and with Bessemer metal, with results which are in favor, as 
a whole, of Mr. Deane. 





The tests were applied to short tubes, portions of masts 
and, as Mr. Deane desired to introduce his steel as a material 
for mast construction, the inquiry had but one object. 

In using Mr. Kirkaldy’s apparatus, we may note here, that 
for the present purpose cast blocks were fitted at each end of 
the tubes to be noted—notches being cut so that they bore 
equally on the sides of the tubes, the flange being left free. 
The blocks rested against two blunt knife-edges, placed 8 ft 
4 in. apart, disposed vertically. A third block in the center 
of the tube transmitted to it the strain from the crosshead, 
worked by hydraulic pressure. The strain was horizontal, 
not vertical 

The sections (tubular) experimented on are to be r-garded 
as girders for resisting transverse strains applied in any di 
rection ; and were four in number. The first was of Mill 
wall iron, 9 ft. long, 12 in. diameter, } in. thick, and repre 





sented a mast of the ordinary construction used in the navy 
Fig. 1. shows its construction ; its weight was 6 cwt. 1 qr. 
8 1b., and gave a sectional area of 31°6 square inches. The 
second spar was on Deane’s patent (Fig. 2) of Millwall iron, 
io in. thick, weighing 10 cwt. 2 qr. 7 Ibs., and of 52°5 in. 
sectional area. ‘The third bar of Bessemer steel, of the same 
pattern as No, 2, weighed 4 cwt. 1 qr. 24 lbs., 8 in. diameter 
between the flanges, and 3°16 in. thick. The fourth sec 
tion was similar to the third, excepting that it was of 
Deane’s steel. 

This first tube gave way, by the tearing in tension of the 
plates, under a strain of little more than 504 tons The de 
flection of the moment of giving way was 1°85 in.; destruc- 


tion was practically complete at a deflection of 2-*6 in., 
though the section was not removed until a deflection of 
4°57 in. was reached. The second tube—on Mr, Deane’s 


plan—gave way first by the breaking of two flanges 
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in tension (X, X, in the figure), under a strain of over 744 
tons, at a deflection of 1‘94in. By the continuing the strain, 
a final deflection of 3°63 in. was reached, the upper and 
lower plates being torn through. The Bessemer spar gave 
way with a strain of over 254 tons. Its situation in the 
machi:ie differs from that of the others in that two of the 
flanges were disposed vertically, and two horizontally; thus, 
when the steel yard dropped, and the girder was virtually 
broken, only one flange had given way. The lower plate 
appeared tougher than the upper, rending in more than one 
place. The top of the girder was buckled a good deal, the 








flange or projecting rib crumpling as in Fig. 3. Mr. Deane’s 
steel section received the same treatment as that of Bessemer 
metal, and the breaking weights were—57,092 lb. for 
the latter, and 56,844 lb. for the former; but Mr. Deane’s 

ve way differently. With a deflection of 1°62 in. the 
Saw broke, but rupture was complete till the deflection 
reached 2°06 in., all even then extraordinary tenacity was 
exhibited. Only when it was removed from the apparatus 
could an idea be formed of the ductility of the metal ; and 
then it was found that the top had buckled considerably— 
the flange being twisted without a flaw, as shown in Fig. 4 
—in fact, fairly doubled upon itself twice in the space 
of 2 in. 

It is but fair to add here that we are dubious as to the 
value of the weights and areas given above—several gentlemen 
present having obtained figures which vary both as to weights 
ani areas. Under these circumstances, little reliance can 
be placed on aught beside the fact of toughness of the metal. 
—EHngineering and Building Times. 


THE STEAMER LORD OF THE ISLES. 


| In our Supptement No. 9°? we gave a series of engravings 
illustrating the engines and boilers of this new and fast pas- 
senger steamer, now running on the Clyde, with particulars 
of the ship. We conclude our illustrations by presenting 
herewith the plans and sections of the vessel. For dimen- 
sions, etc., we refer the reader to number 92. 


MEASUREMENT OF WATER. 


Tue miner’s inch, says Mr. A. J. Bowie, Jr., is an arni- 
trary measurement of water established in early days by the 
miners in the different camps, in accordance with the laws 
they adopted. The miner’s inch, as accepted in places, is an 
amount of water discharged from an opening one inch square 
through a two-inch plank, with a pressure of six inches above 
the opening. 

The Smartsville inch is a discharge through a 4 in. orifice, 
with a 7 in. board top; that is to say, that the pressure is 7 
inches above the opening, or 9 inchesfrom its center. The 
bottom of the aperture is on a level with the bottom of the 
box, and the board which regulates the pressure is a plank 1 
inch thick and 7 inches deep. Thus an opening 250 inches 
long and 4 inches wide, with a pressure of 7 inches above the 
orifice, will discharge 1,000 Smartsville miner’s inches. Each 
square inch of the opening will discharge 1°76 * cubic feet 








per minute, which approximates the discharge of a two-inch 
orifice through a 3 in. plank, with a pressure of 10 inches 
from the center of the opening, the said discharge being 
1°81 cubic feet per minute. The Smartsville miner’s inch 
will discharge 2,584°40 cubic feet in 24 hours, though in that 
district the inch is only reckoned for 11 hours. 

The miner’s inch of the Park Canal and Mining Company, 
in El Dorado County, discharges 1°39 + cubic feet of water 
per minute. 

At the North Bloomfield, Milton and La Grange mines, 
the inch has been calculated from a discharge through an 
opening 50 inches long and 2 inches wide, through a 3 inch 
plank, with the water 7 inches above the center of the opening. 

To determine the value of this miner’s inch a series of ex- 
periments, were made at Columbia Hill, lat. 39° N., elevation 
2,900 feet above sea level. The module used was a rectan- 
gular slit, 50 inches long and 2 inches wide, pressure 7 inches 
above the center of the opening. The discharge was over a 
8 in. plank, the last inch chamfered as shown in sketch. 
The size of the opening was taken with a measure (micro- 
meter attached) which had been compared with and adjusted 
toa standard United States yard. Time was read to one 
fifth a second. The level of the water (drawn from a large 
reservoir) was determined with Boyden’s hooks, micrometer 
adjustment. The following results were obtained: 


‘2624 cub. ft. 

1 minute 15744 “ 

1 hour 944640 “ 
24 hours 2,267°1360 “ 
Ratio of actual to theoretical discharge, 61°6 per cent. These 
figures are within the limit of 1-500 possible error. 

A series of experiments made last summer at La Grange, 
to determine the effective value of the above described inch, 
gave the following results. 


1 miner’s inch will discharge in 1 second 


2499 cub. ft. 
1°4994 2 
89-9640 - 
2,159 1460 ' 


| Ratio of effective to theoretical discharge, 59°05 per cent.§ 


1 miner’s inch discharged in 1 second 
" “ ill 1 minute 

1 hour 

24 hours 


“e “e 
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THE VENTILATION OF MILLSTONES. 


Tue ventilation of millstones aims, by means of introduc- 
ing air between the grinding surfaces of the burrs, to keep 
the chop cool and prevent injurious heating. The ventila- 
tion can be accomplished by forcing in or sucking out the 
| air between the grinding surfaces with the help of a forcing 
or exhaust ventilator; or channels may be employed in the run- 
ners, which, narrowing from above downward, penetrate the 
stone in a diagonal direction, end in a slit on the surface of 
the stone and, by the movement of the burr, introduce air 
between the faces; or, lastly, it is sought to introduce the 
necessary quantity of air by means of pretty deep furrows 
on the face of the burr. The short furrows also serve this 
purpose in part, and are rightly called air-furrows. 

Ventilation by means of exhausts or air channels is some- 


* Determined by Mr. Thurston 

+ Eatimated by J. J. Crawford, M.E. 

¢ Experiments were made in 1874, by H. Smith, Jr. 

Raa results are the average of a series of experiments made by the 
writer. 
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ee 
times accompanied by a dusting away of the chop, which, 
under some circumstances, may amount to a hundred pounds 
per day, per run of stone. In the mills of Prague they have 
abandoned the ventilation of burrs on this ground, and oy 
account of the high price of stones with channels, they cost. 
ing from seven to eight hundred florins per run ($320 tq 
$360), compared with those of French burr without such 
channels, the latter stones costing but from two to fom 
hundred florins ($90 to $180). In the Austrian system of 
milling there is not so great a necessity for ventilation of the 
burrs as in low milling, for the former, a gradual reduction 
| is aimed at by grinding high and slow, and the heating of 
the burrs is not so considerable as it is in case of the last 
named method of milling. 

The fixed endeavor to obtain with one run of stone the 
greatest possible production of flour, and the over-burdening 
of the burrs in consequence, is the principal cause of hot 
grinding. And here other means of preventing hot grinding 
are presented ; such as having the stones weli balanced and 

| well dressed, with furrows of the proper number and form ; 
| for the reason that on account of the increased production, 
the quantity of grain ground is improperly increased as well 
as the rate of speed. In addition to the cooling of the chop 
in process of grinding, the ventilation of the burrs has the 
further object of providing for the speedy removal of the 
fine particles of the chop, and first makes possible an in- 
creased capacity. Its principal object is an increased capa- 
| city of the burrs. 
| That this purpose is really accomplished, we cannct doubt 
jin view of the experiments that have been made ; but it is 
questioned by some whether this object could nou be atiained 
by other means and with a smaller waste of material, Ac- 
cording to the statements of A:mengaud, a trial was made 
at the mills of Chillon with the ventilating apparatus of 
Cabane’s with the following result: Without ventilation 
four run of burrs ground every hour 1,448 Ibs. of grain, which 
gave for each run of stone per day a capacity of 49.7 cwts. ; 
with ventilation, 2,078 Ils. of grain were ground hourly on 
four run of burrs, giving to each run a daily capacity of the 
enormous quantity of 124.6 cwts. The amount of coal used 
in grinding a hundred pounds of grain with the ordinary 
burrs was 14 Ibs., while in grinding a like amount with the 
help of the ventilator the amount was but 10.88 Ibs., a saving 
of 23 per cent. This last statement seems to us to cuntra- 
dict the first, for, with the ventilation, the cost of the fuel 
must be nearly double in order that a saving of 23 per cent. 
may be declared to take place when the production has been 
increased two and a half times. It is unfortunate that we 
have no other and better data to resort to. Wiebe truly says 
that the value of exhaust ventilators is perceptible from 
the circumstance that the engine driving the Stettin Mill 
immediately comes to a standstill if by chance the belt of the 
}exhaust gets off; and that without them it is impossible to 
| grind in twenty-four hours with four run of burrs, twenty 
wispel of grain (480 bushels). But here, also, we feel the 
jabsence of definite experimental data. It is well known 
|that the use of ventiators makes it possible to put more 
work on the burrs ; but to what extent they are profitable, 
| taking into consideration the quality, the dusting away of a 
|portion of the chop, and the consumption of powe-r, is no 
| precisely decided. 
| The mere cooling of the meal (a heat of 40° Cent. is not 
|injurious) may be accomplished in low milling by means 
of a good balance and a proper degree of care.. This is still 
more easily obtained in under runners, and in case of these, 
also, the capacity is consiceiably increased, since the re- 
moval of the fine particies is 1:adily accomplished. When 
roller milling is adopted coc] grinding will be obtained in 
the full sense of the term. Without entering further into 
question of the value of ventilating apparatus, we will briefly 
enumerate the different kinds of ventilation. These are, 
ist: The introduction of air by means of a pumping venti- 
lator, into the eye of the runner, and thence between the 
grinding surfaces of the burrs. 2nd: The use of suction 
ventilators, by which the air isexhausted from the eye of the 
runner toward the skirt. This arrangement requires that 
the apartment about the burrs be airtight, and open at the 
eye of the runner, and Iestly, the discharge sj out must be 
airtight 8d: A comlination of exbaust and pumping 
ventilators. 4th: The irtroduction of air between the grind- 
ing surfaces of the burrs by means of air channels or slits 
in the runner. 


NEW ADAPTATION OF CONCRETE TO BUILDING 
PURPOSES. 


THE system, which differs entirely frcm any other yet in- 
troduced, consists in the use of slabs made either of ecnerete 
or clay of any desired size, and upen the bettcm and end 
of each slab cr tile is placed a flange extending cutwaid 
parallel with the main surface of the slab, so as to form a 
rebate or overlapping on the inner side of the next slib be- 
low it, and on the one side of it—ibus interleeking in the 
most complete manner, and presentirg wlen in positicn an 
uniform surface on each exterior of the wall. On the back 
of each slab stout eyes are mouldcé, snd tie slabs ere ccn- 
nected with light iron dcwels cr cl: wys lavirg tent «nds 
which are inserted in the slots creycs. Wlen the exteiral 
and internal slals foiming the wali ere erceted and sccund 
by the iron tie, the arranged interlecking ferges are so per- 
fect in acticn, in securing strergth ard fiinrcess, that when 
only a small section of wall is coected, gicat force must be 
used to disturb it in the least. Tlese 1m aks 1cie: crtinely 
to a temporary structure, one to Le used for tempoirry yur- 
poses, and capable of being ren« vcd with exse, ar withcut 
any damage to the slabs In exccting a }eam:rcnt | uilcing, 
it is intended to fill in the hollow space between tle exterior 
and interior slabs with ccarse conciete, Which, wl«n ccm- 
plete, will combine all the solidity of the me nc lithic mcde of 
building, and with the acdition of a casing of-strorg stcne 
concrete slabs, will make, eccording to Mr. Marsden, cne of 
the strongest erections that can possibly be Luilt. A number 
of houses are now in course cf erecticn in Blackyeol, by 
the licensee of the patent in that district, Mr. Walker, a 
builder of that town. He is building these houses for him- 
self, and having practically tested the cost of making these 
patent slabs, he is convinced that by this method a house 
can be built for a less sum than of bricks, and without tak- 
ing into consideration the many additional advantages of this 
system over brickwork—its weather-resisting qualities—its 
increased strength and rapidity of constructicn, the facilities 
for the flues, heating or ventilating arrangements, etc. Mr. 
Marsden has also just undertaken to build somc memorial 
schools at Bolton on the system, and plans are now being 
prepared by Messrs. Parslow & C.arke, architects, of Liver- 
pool, to build a villa at Southport on the same principle. 
The judges of the Sanitary Exhibition at Manchester awarded 

|a certificate of merit to the invention.—Building News, 
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~ VALVES FOR GAS AND OTHER PURPOSES. 


Tae valves made by Messrs. Bryan Donkin & Co. have a 
wide reputation among engineers for their excellent con- 
struction, and their variety of form and arrangement, by 





which they are adapted to the varying circumstances arising , 


in every-day practice. We give illustrations of some of these 


and their accessories. Figs. 10 and 11 are their improved | 


gas-valve, made cither wit flanges or socket and spigot, and 
oceupies but little room. This takes but one and three- 
quarter turns to open and shut it; the gate is kept up to the 
face by a spring and wedges, thus scraping the surfaces free 
from tar or other accumulation each time it is actuated. If 
placed on its side, as it ought to be, it is not liable to run 
down by its own weight and shut itself. It has no spindle 
working in and out of the stuffing box. The disadvantage of 
employing a valve having the spindle standing out of the 
stufting-box for any length of time is that the latter becomes 
corroded, and when required to be closed down it eithertears 
the packing or sets fast, so that itis turned with difficulty. 
A plain index shows when the valve is open orshut. Fig. 12 
is an enlarged view of the gland upon which the index is 
fixed. The spindle, A, requires to be turned about one and 
three quarter times to open or shut the valve, but the index 
plate, B, is so connected to it that the pointer, C, only 
moves from ‘‘ open” to ‘‘shut.” When the pointer is at 0, 
the valve just begins to pass gas. 

Fig. 13 is a similar valve with a column attached to it so as 
to bring the stuffing-box and index level with the ground or 
above it, as may be required. This is a useful arrangement 
for mains inside the works, and in other positions where the 
column would not be an impediment, or likely to be inter- 
fered with. 

Another modification is exhibited in Fig. 14, where at the 
top of the column, which in this instance is bolted to the 
floor, is a hand wheel for opening the valve in order to 
regulate the pressure. 

Fig. 15 is the same valve with a short elbow made to suit 
exhauster connections, and Fig. 16 shows it as being worked 
from the back. Fig. 17 is an internal screw valve, made 
like a water valve, and preferred by some engineers. Fig. 18 
is the same, with column and hand wheel attached, and 
Fig. 19 is another arrangement, very suitable for regulating 
the pressure, having a column with indicator and two 
pressure gauges fitted thereto. In this case motion is trans- 
mitted by means of a handle actuating a screw gearing into 
a wheel on the end of the spindle. Fig. 20 is a large valve 
similar in construction, strongly made, with column and in- 
dicator, and fixed in a recumbent position. 

The surfaces of these different valves are planed so that 
they come together without springing each other; and the 
pinions are of wrought iron and steel, with teeth cut out of 
the solid.—Jour,.al of Gas Lighting. 


CIRCULAR SLIDE-VALVES. 


Tue following is the substance of the paper read by Mr. 
F. W. Webb at the recent meeting of the Institute of Mechani- 
cal Engineers:—For many years past attention has been | 
directed to finding some means whereby the great wear and | 
tear of the slide-valves and port-faces of engines might be | 
lessened. This object the writer thinks he has succeeded in 
effecting to a great extent by the valve to be described, | 
which has been worked successfully for a year and a half. 
It was first brought out by the writer in 1869, but not being | 
at that time connected with locomotive engineering he had 
not then the opportunity of trying it. The valve differs 
from the slide-valves in ordinary use in being made circular 
and free to revolve in its buckle; so that if the valve should 
have a tendency to seize in any one part of the sliding sur- 
face, which would put more friction on that particular side, 
it will immediately begin to revolve, and so rectify itself by | 
bringing different portions of the surfaces to bear. By this 
means the grooving action is avoided that arises in ordinary | 
slide-vaives from their unequal bearing, the sides of the valve 
having a continuous bearing that is never out of contact, 
whilst the ends of the valve travel across the open ports. In 
this circular slide-valve, by its rotation in the buckle, all 
parts of the face are made to bear alike, and any grooving | 
action is effectually prevented by the circumstance that an 
inequality or increased friction at any one part causes the | 
valve at once to shift its position by turning round in| 
the buckle. The result is that no grooving action ever| 
takes place, and the valve retains a perfectly level polished | 
face. 

The valve is shown in Fig. 1 in plan with half the valve | 
removed, and in Fig. 2 in longitudinal section. When ap-| 
plied to a locomotive the valve-spindle is carried in the usual 
way with a bush and gland at one end, and a bush at the 
other ; it is supported, however, by a slipper, as it has also 
to carry the weight of the valve, the usual ledge for taking 
the weight off the ordinary rectangular valve not being ap- 
plicable in this case. The valve is turned true in the lathe 
on the face, steam and exhaust port edges, and also where 
the buckle fits, and this is left sufficiently slack when cold 
to be quite free when the brass valve is expanded by heat in 
the wrought-iron buckle. The outer curve of the port is 
struck with the same radius as the valve over the lap, and 
the inner curve of the port with the same radius as the ex- 
haust cavity of the valve ; so that the ports open simultane- 
ously all the way round the valve, both for lead and exhaust. 
This of course can be varied by altering the curved shape of 
the port, if it is thought desirable to let the lead or exhaust 
open in the center first so as to make it more gradual. The 
clearances at the top and bottom of the face are so arranged 
that, during the revolution of the valve in the buckle, every 
portion of the valve face will pass over them; this also re- 
lieves the pressure on the valve to some extent without af- 
fecting its efficiency, and affords a ready means of getting 
the valve face lubricated. The pair of valves shown on the 
table have now run about 20,000 miles, and they have been 
merely taken out to show their condition, that it may be 
Seen that the faces remain true, though they have not been 
faced up since first started. One of these valves is of cast 
iron, and its condition shows that with this form of valve 
cast iron can be used for high-pressure engines. 

In connection with this particular form of valve the writer 
has also arranged a method of taking off the pressure by 
means of a back ring working against the steam chest cover, 
but this has not yet been put to work ; and with the very | 
good surface that can be maintained with this valve it does 
not appear to be required, as a very small leakage through 
the back packing-ring would soon overbalance any saving 
that may be effected. 

Another application of the circular valve, which the writer 
has found extremely useful, is in the hydraulic capstan en- 
gines, where the slide-valves have proved a continuous 
source of trouble through galling, as seen in the two sam- 
ples shown on the table, of the ordinary rectilinear valve‘ 














out of an Armstrong capstan. But the sample exhibited of | is bent outwards more and more, until at, say 37 Ib., it as- 
| the circular valve shows how comp'etely its revolving action | sumes the shape shown by the dotted lines. 8 is a brass 
rectifies itself ; in fact, taking any number of valves from | stop, against and over the edge of which the thin copper is 


different engines, the surfaces are kept so true and perfect 
that, simply wetted, one will support the weight of another. 
It may be mentioned that the circular valves on the table 
had been working continuously night and day at Camden | 


pressed, until, the limits of its strength being attained, it 
splits and is immediately ruptured by the steam, which 
makes its eseape by the pipe, E. The disk, it will be seen, 
is a safeguard against sticking valves and bottled-up boilers, 


| one of Brotherhood’s simple direct-acting tlree-cylinder cap- 


| and if the latwr are but sound, and of a strength considerably 
| above that of the copper plate, it may*be fairly trusted to 
| prevent an explosion. It will be readily understood, how- 
ever, that unless the safety plate is really the weakest part 
| of the boiler, it will prove to be a delusion; for it may hap- 
pen that toa boiler capable of withstanding only 50 Ib. of 
steam, a plate of 40 lbs. may be attached, while the owner 
imagines himself clear of the consequences. But such a 
boiler is already weak, and may rapidly lose its strength 
until it becomes actually weaker than the safety plate. The 
risk will doubtless be objected to by some, because a few 
extra pounds of steam are sometimes wanted, which with the 
safety plate will be impossible, while if the disk should hap- 
pen to be fractured by the excess of pressure, it will involve 
delay in again starting the engine. Still it is obvious that it 
forms a safeguard which might very appropriately be com- 
pulsory in some cases, and it would certainly have avoided 
the Thunderer catastrophe. In ordinary use, if the safety- 
valve is set to blow at 40 Ibs. ,the copper disk would be calcu- 
lated to give way at a few pounds over; so that if the valves 
were in good order there would be no risk of breaking the 
plate and losing the steam. 
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RIVETED JOINTS FOR STEAM BOILERS. 
By GrorGE CAWLEY. 








| F1G.2 T , : , , 
THE accompanying diagram has been prepared with a view 


of showing graphically the proportions of single and double 
riveted joints for steam boilers, fcr plates varying from 
4, in. to 1 in. in thickness, a range sufficiently extensive for 
boiler work generally. 

I put it forth merely as a simple illustration of the use of 
the graphical method for exhibiting the proportions of com- 
mon elements in mechanical design. 1 am led to believe that 
considerable advantage would be derived if this method 
were more extensively used to exhibit results which are now 
expressed in a tabulated or symbolic form. Results ex- 
pressed by a diagram are (I think it will be allowed) more 
inviting to the eye, more impressive on the memory, 
and more generally comprehensive than when expressed 
otherwise. 

i yi The proportions of pitch, lap, diameter of rivet, diameter 
Station for eighteen months before they were taken out, | and conicality of hole (for punched plates, unrimered), 
under a pressure of 700 Ib. per square inch, while the rec-|jength of rivet, and thickness of head are those recom- 
tangular valves have only worked seven and ten months | mended by the best authorities—from amongst which 1 am 
respectively. 
A further application of the same principle of valve is in 


| 








stans, This valve has been at work for some months at the 
North-Western Railway Works at Crewe, under a pressure 
of 350 Ib. per square inch. For this the writer has designed 
an arrangement which has so far proved successful. It con- 
sists of a brass disk, grooved concentric on its face to receive 
three cast-iron pieces, in each of whicha small circular brass 
valve is inserted ; the cast-iron pieces are used in order to 
get sufficient rubbing surface in the groove of the brass disk 
to avoid cutting. The brass disk is rotated by an eccentric 
pin, turned by the capstan crank-shaft, on the opposite side 
to the one in which the valves are fixed. The port face has 
three radical recesses, in each of which are formed an inlet 
and outlet port ; the valves are of the same diameter as the 
width of the recesses into which they are placed, and they 
have a reciprocating motion imparted to them by the eccen- 
tric movement of the brass disk. The inlet ports are made 
in a similar manner to those of the locomotive previously 
described ; but the outlet port, for a single-acting valve like 


this, is made circular for the sake of simplicity. 




















SAFETY PLATES FOR STEAM BOILERS. 


THE idea of fitting in steam boilersa plate of such strength 
as to give when the maximum required pressure is exceeded 
has often been suggested, but for some reason or other has 
never obtained much favor at the hands of either boiler 
makers or steam users. It is obvious that if there is an ex- 
cess of pressure in a boiler the latter is sure to explode, and 
it is equally obvious that the rupture will take place at the 
weakest part; it has been suggested, therefore, to determine 
this weakest part beforehand by placing in some suitable 









































|mainly indebted to Wilson's excellent little work on 
Steam Boilers. However, should the proportions not agree 
| with any particular practice, they can easily be made to 
conform with it without altering the general plan of the 


diagram. 
With the help of the example shown, I take it that the 
diagram is self-explanatory. I may say, however, that 


A Band DE are “ base lines” at right angles, and inte- 
secting at C. All above DE relate to single-riveted, and 
below it to double-riveted joints. The perpendicular dis- 
tance between the line of rivets in double-riveting is 
termed the “‘ perpendicular pitch.” As a further example, 
let the proportions of a double-riveted joint for 1 in. plate 
be required— then G B = the lap ; C G = the pitch; C D= 
total length of rivet ; C E = the perpendicular pitch ; C L= 
diameter of rivet ; and so on for the minor dimensions. 
Calling the diameter of rivet d—the lap for single-rivet- 
ing = 3 d; for double-riveting = 5 d; perpendicular 
pitch = 2 d; thickness of rivet-head=%gd. The ratio be 
tween the least and the greatest diameter of rivet hole is as 
1: 1.15, 

I might su t that a more rigid and durable form of the 
diagram cum be made on a piece of sheet brass or hard 
wood, and that one of these might be kept as a standard.— 
Engineering. 








part of the boiler a plate of just sufficient — to sustain : 
the pressure when below a certain amount, and to give way | ’ ‘WT KOH.LN 

wae that amount is exceeded. Mr. W. Rowan, C.E., of | THE SCOTCH KOH-L-NOOR. 

Belfast, has carried the idea into practice, and has made a| A WONDERFUL white aquamarine has been found in Perth- 
series of experiments which prove the trustworthiness of the | shire which, when cut, has produced one of the most bril- 
method, and the accuracy with which the strength of the liant gemsever seen. Itis said by many competent judges 
metal can be estimated. “His safety-disk is made of sheet to be equal to her Majesty's celebrated Koh-i-noor, its re- 
copper, and is attached to the boiler in the manner shown in fraction being very great both by day and night. It is of a 
the engraving, where B is the boiler plate, and D the disk. yure pellucid liquid white, and is known as the Scotch 
Suppose the disk is capable of withstanding a pressure of 40 | Koh-i-noor. Its hardness is 8:0, and specific gravity 2 76, 
Ib. to the square inch, as that limit is reached the copper disk | Mr. Bryce M. Wright, F.R.G.S , is its possessor. 
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NEW STREET-CAR BRAKE. 


WE illustrate a form of brake by which the power re 
quired to stop a car is stored up in springs, aud by them 
given out in re-starting the car, thus relieving the horses of 
the heaviest part of their work 

In our illustrations Fig. 1 is a plan of the arrangement of 
springs and gearing as applied to a tramway car, the flooring 
of the car being removed; Fig. 2 is a sectional side view of 
the same, the section being taken in the line 1, 2, of Fig. 1; 
and Fig. 3 is an end view, partly in section, showing more 
clearly the train of gearing. « is the frame, which is carrie 


by the wheel axles 4, and is in no way connected with the | 


This frame supports a pair of rods ¢, on 
each of which is mounted a helical spring d. The ends of 
these springs d abut against cross heads ¢, which are sup 
ported by and capable of sliding on the rods ¢, and are con 
nected to the toothed racks f. The cross heads ¢ are further 
supported by a rod y, which also acts as a tie rod to hokd 
together and strengthen the upper part of the frame «, and 
which also serves to carry short springs / or blocks of india- 
rubber, which act as cushions to prevent the cross heads 
from striking against the ends of the frame, should the 
springs ¢ act too suddenly,owing to the slipping of the wheels 
on the rails or through accident. The teeth of the racks / 
take into the teeth of the pinions ¢, & (see Fig. 3), which are 
mounted loosely on the wheel axles. The pinion i is cast 
with and forms part of the beveled wheel 1, which, with 
the beveled wheels 2 and 3 and the cone 4, receives motion 
from the friction clutch 5. This friction clutch 5 is keyed 
to the wheel axles, but is capable of a slight lateral motion 
thereon, so that it may be brought into contact with the 
cone 4, which with the beveled wheel 3, of which it forms 
part, is mounted loosely on the wheel axle >, This contact 
of the friction clutch 5 with the cone 4 is caused by the 
cranked lever /, which is connected by the rod 
lever or treadle to be worked by the attendant 


body of the car. 


to a hand 
The pinion 





is connected to the cross lever o by the rod g'. Thus it will 
be seen that as the lever ¢ is pushed forward by the tappet p 
| from the dotted position, Fig. 1, the rods x' will be forced 
| forward, and the brakes which are worked by these rods 1 
| will be brought to bear on the surfaces of friction clutches 5, 
| and the hand lever x? will be forced from the dotted position, 
shown in Fig. 2, into the other position, when it will spring 
linto a notch in the rack r, and remain there until it is re- 
leased by the attendants. This arrangement has been de- 
signed by Mr. J. Phillips, White Hart St., Kennington, 


r 


1| London. —Hngineer. 


THE MATHEMATICS OF CONSTRUCTION.* 


NOTWITHSTANDING the numerous treatises on the theory of 
strains and the strength of materials, there is scarcely one 
that is thoroughly adapted to the purposes of the architect. 
Rankine’s manuals are excellent in their way, but they are 
overcrowded with algebraic formule, and are more useful 


as school class books than as treatises comprehensible by the | 


average student or man of business; Tredgold’s, Tarn’s and 
Hurst's are more adapted for the architect’s general 
requirements, but they are hardly comprehensive enough, 
and we may search through the recently-published manuals 
without finding one suitable for the architect’s requirements, 
us distinguished from the wants of the engineer. At last an 
American architect, Mr. R. G. Hatfield, Fellow of the Ameri 

can Institute, and Member of the Society of Civil Engi 

neers, has brought out a comprehensive treatise on the ma- 
thematices of construction, expressly intended for architects 
and students of architecture, and from a perusal of its pages 
we consider the author has succeeded in furnishing the pro- 

fession with a reliable and exhaustive handbook on those 
every-day branches of construction it is so much in need of. 

Mr. Hatfield, who has consulted upwards of thirty works on | 
the subject—comprising the excellent works of Barlow, ! 


7'C.0. 





an 


ne 











mee Ty 
settle = 


wi i) 


Tia ed = 


et ee 


hata ae as 





IMPROVED 


k is capable of being put into gear with the toothed clutch 6, 
which is also keyed on to the wheel axle 4, and 1s capable of 
slight lateral motion there on, such motion being communi 
cated by the cranked lever m and rod m', which are worked 
by the attendant by hand lever or treadle 

The action of the arrangement in stopping the car is as 
follows: The attendant will bring the friction clutch 5 into 


7] 


7) 
contact with the cone 4, as above described; and by the im- 
petus of the car, motion wili be communicated through fric 
tion of contact to the train of gear wheels and pinion /, and 
the rack / will be forced back, at the same time compressing 
the springs d. The springs d will be held in the compressed 
position by the brake until released by the attendant. By 
this means the car will be quickly brought to a standstill, 
while a power will be created whereby the re-starting of the 
car will be greatly facilitated. As soon as the car is stopped 
the friction clutch 5 should be thrown out of contact with 
the cone 4. When re-starting the car the attendant will first 
put the toothed clutch 6 into gear with the pinion’. He 
will then take off the brake, and the springs will be free to 
expand and exert their power on the wheel axles by forcing 
forward the rack f, which in turn will actuate the pinion &, 
and this pinion, through the clutch 6, will communicate 
motion to the wheel axles. A band brake is applied to the 
friction clutch as shown in Figs. 1 and 2. This is worked 
by the cranked lever n, rod »', and hand lever »?, and may 
be made to act on both wheel axles by prolenging the rods 
n*,and connecting them to the double lever o by which 
means both brakes may be worked from either end of the 
car. The brake may also be made automatic, and this is 
effected by placing at the end of the rack / a hinged tappet 
p, which as the rack / is forced back will strike against a 
fixed tappet p' on the underside of the lever g. The lever ¢ 





Bow, Champin. Fairbairn, Hodgkinson, Humber, Rarkine, | 
Poisson, Robison, Shield, Stoney, Tate, Tarn, Tredgold, Weis- 
bach, ete.—admits that few of these works are adapted to the 
specific wants of the architect. In some of these the subject is | 
treated in the abstract,and in a manner too general for the prac- 
titioner, while in more detailed works the wants of the civil 
engineer, rather than of the architect, have been consulted. 
‘Lhe result is that tae latter is content to forego a mathema- 
tical knowledge of the subject, following precedent and 
trusting to chance The author has treated his subject | 
methodically, and the various theories and examples are 
classified under sectional headings, numbered for reference, 
which is undoubtedly the best mode of bringing any parti- 
cular problem under the eye of the reader. The contents 
are well arranged under general beads, and there is a good 
index, but the most valuable part of the book, as a means of 
references, is a directory or digest of the principal rules and 
articles by which any particular case occurring in practice 
may be immediately found, from the general conditions 
which are stated in outline. Every topic or subject is pre- 
sented first in concrete form, and from thence the mind is 
led gradually to the abstract principle involved. By this 
systematic treatment the author has made his work some- 
thing better than a collection of ruies and tables promiscu- 
ously jumbled together, and has given it the coherence and 
method of « scientific treatise. Another useful feature is 
the questions for practice that occur at the end of each 
chapter. Weare glad to find the author has largely illus- 
trated the graphical representation of strains—a most useful 
study to the young architect, and one very imperfectly 

gy Ae Transverse Strains, ard its Application to Building, ete. | 
y R. G. Harrienp, Architect, F. Am. Inst. A., etc. London: Tribner 
aud Co, New York: John Wiley & Sons. 
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developed in most of the works published. We are led to 
believe this method of finding strains is very seldom resorted 
to, from ignorance of the principles. How simple the pro. 
cess is, those who have once mastered it know well. Thus 
in the case of a lever or half beam projecting from a waj)’ 
the moment of rupture is equal to the project of the weight 
into the arm or leverage at which it acts, and the strains cap 
be measured by scales in the following manner. At the wal] 
end of lever draw a vertical = to this moment, join the end 
with the extremity of beam, and the triangular thus formed 
becomes a scale upon which the strain at any point of the 
| beam can be measured. The graphical strains in a beam 
| with center load resting upon two supports at each end, are 
found by drawing lines from the ends to a vertical made 
wl 

7 and any vertical ordinate within the 


equal in center to 


| two triangles thus formed will give the strain at that point, 
The law of resistance is clearly stated, from which the 
reader is led to the lever principle as the foundation of the 
whole theory of the subject. The several elements of re. 
sistance to rupture are simply explained. Thus we have first 
the unit of strength of a given material 1 in. square and 1 ft. 
long ; then we have the product of breadth into the depth ; 
and, lastly, the resistance of the fibres to extension, also in 
proportion of the depth. Putting these several elements to- 
gether, representing them by letters, we may say the total 
resistance, or 
R: 
We have, then, the destructive energy of the weight, or the 
moment of the weight, to go against this resistance: and 
when the student masters both sides of the equation, he can 
at once determine or calculate the strength of any beam, 
either of iron or wood, by the simple rule 
Wi Unit of atre ngth bd?, 
The effect of weight as regards position is clearly distin- 


Unit of strength bd’. 
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REACTION SPRING BRAKE FOR STREET-CARS. 


guished, and the rule for a beam loaded at any point is 
given, a general formula for which may be thus expressed 
in words : The resistance of a beam loaded at any point is 
equal tothe weight multiplied into the segments of the length 
into which the weight divides the beam, and by 4, and the 
product divided by the length of beam. The effects of dis- 
tributed loads, the destructive energies of differently-loaded 
beams, and the relation between lengths, weight, and effects, 
are shown. After showing the conditions of equilibrium 
between the destructive energy of the load and the resist- 


|} ance of material at the point of rupture, the author proceeds 


to apply the factor of safety, without which the rules given 
are useless to the architect. The author gives the rules for 
the safe Joad under differently loaded beams. When a load 
is suspended at the end of a lever fixed at the other end, the 
rule is 4Pan = Bbd? ; when distributed, it is 2Uan ; when 
the load is placed ona beam supported at both ends it is 
Wal; when it is distributed on such a beam, }Ua/; and when 


mn 
the load is at any other point, the rule is 4 Wa— = Bbd?. In 


these rules P = weight; a=the symbol of safety = for 
English timber nearly 4; »— the arm of lever; W =the 
weight, and / = the length of beam. 

The application of the rules to the construction of floors 
is a very useful part of Mr. Hatfield’s treatise. The formula 
for these is the fourth rule given above. It is shown that 
each beam in a floor is subjected to the weight arising from 
so much of the floor as extends to half-way to the adjoining 
beam, or the weight equals the length of beam by the dis- 
tance apart of the beams. Knowing the weight or load per 
superficial foot of the floor, the total load upon a beam will 
be obtained by multiplying its leygth by the bearing and by 
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this unit of load, or jacf?, in which f= the unit of load 


and ¢ the distance apart of beams. The unit of load fora 
floor of a dwelling is put at 201b as the maximum, the 
author working out the details of the beams and plastering. 
The average weight per lineal foot of white pine beams is 
yut at 6} ib. We may observe here that the author differs 
i Tredgold in fixing the weight of a crowd of people at 
120 Ib. per foot. Taking the investigations of Mr. James 
Walker, Quetelet, and other evidence, the total average 
weight of people appears to be 105°51b.. and the greatest 
weight of a crowd of people is stated to be 66 Ib. per square 
foot. Estimated as a live load, however. this figure is ia 
creased to 76°4 1b. asa moving force, without considering 
the elasticity of the limbs and the floor, which would reduce 
it to nearly half this addition. A promiscuous movement 
ofacrowd of people has little effect upon a floor beyond 
their weight, and Mr. Hatfield describes an interesting ex 
periment made by him at Jackson’s foundry, New York, in 
1860, which corroberates the above figures. Eleven of the 
factory men were placed upon the platform of a large scale, 
gi ft. by 14 ft., and their combined weight showed an 
average of 139°55 Ib. a man, a trifle over Quetelet’s 
data A promiscuous stepping and walking about in 
creased the total weight only 10 lb., or barely 1 per cent., 
but a simultaneous movement, or military tread, increased 
the weight 159 1b., or over 10 per cent., thus showing a re- 
sult bearing out the former figures. The men were after 
wards directed to use their utmost exertions in jumping and 
violent movements, urged on by loud shouting; the effect 
produced was an increase of 795 lb., or 52 per cent., but in 
a closely-packed room there would be ro room for this 
violent jumping, hence we may conclude 66 1b. is the total 
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length, and divide product by the breadth of beam into the 
value of the particular wood, which for white pine is 1°55, 
and the cube root of sum is the depth required. A very 
useful chapter is that on the effect of bridging floor beams, a 
subject that has been very inadequately considered. By ex- 
permment upon a model the author found that a bridged 
beam sustained more than three times that borne by the un- 
bridged beam. The useful and practical subject of girders, 
trimmers, and trimming joists, the allowance to be made for 
the mortising, etc., are entered into, and rules are given. 
Rolled and cast-iron beams form another useful part of the 
treatise, the moment of inertia is clearly explained, and ex- 
amples are given showing the application of the rules. The 
question of framed girders and roof trusses, with the gra 
phical modes of obtaining the strains, is minutely entered 
into, and the tables at the end will be found of service. It 
would have added to the practical and general value of the 
work if the leading rules had been stated in words, as there 
are many in the profession unable to understand symbols. 
Taken the work as a whole, we consider it to be one of the 
best and most thorough treatises on the theory of transverse 
strains we possess, and we have every confidence in recom 
mending it to the architect and student.—London Building 
News. 


THE WALKER ART GALLERY, LIVERPOOL. 


Ir having been felt for many years past that Liverpool 
much needed a building for a permanent exhibition of 


pictures and works of art, a movement was set on foot by 
Messrs. Picton, Rathbone, Samuclson, and others for erect 
ing such a building by voluntary subscription; but although 


opening from this hall, and which are lighted entirely from 
the roof, are intended for picture galleries solely, and are of 
similar dimensions to the rooms below. There are four 
other rooms on this floor set apart for water colors, minia- 
tures, and gems. The building throughout is heated by hot 
water. The ventilation is secured by tlues carried up the 
walls with gratings over cornice and Archimedean screw 
ventilators in roof. Mr. Cornelius Sherlock, of Liverpool, is 
the architect, and the sole contractors are Messrs. Haigh & 
Co. As the area of the land is limited, the building has 
necessarily been brought close up to the street to admit of 
future extension in the rear.—Building News. 


THE GREAT CHURCH OF BATALHA, PORTUGAL. 


Tue first view was very striking. Coming from the north, 
I suddenly caught sight of its pinnacles through the trunks 
of a pine forest. In three minutes the whole of the vast 
fabric was visible immediately below me. In situation it 
strongly resembles our own Rievaulx, although the rill of Ba- 
talha cannot compare with the swift, clear Rye, and the ven- 
erable time-stained walls of the Yorkshire Abbey are ill re- 
placed by the staring yellow limestone of its Portuguese sis 
ter, to which time altogether fails to give an appearance of 
antiquity. What with the newness of the stone, the blocks 
laid about for the preparations now being executed by D 
Fernando, and the Capella Imperfeita at the east end, one 
can scarcely persuade oneself that the pile is not the erection 
of to-day. The wonder of the building lies not so much in 
the thing itself as in the fact that it should be there at all, so 
utterly incongruous does it seem with the pine woods above 
it, and with the squalid village that lies at its base. Abbot 





THE WALKER ART GALLERY, LIVERPOOL. CORNELIUS SHERLOCK, ARCHITECT. 


effect of the most riotous crowd of persons on each foot of | numerous sums were promised, they were insufficient for the 


floor of a room, or 10 per cent. addition for a bridge through 
which a solid body of people could march. The greatest 
load that needs to be provided for is thus, say, 70 lb. per 
Superficial foot, and therefore floor beams calculated to sus- 
tain this load, or to break with not less than four times this, 
may be considered equal to any emergency. 

Thus, for the floor beam of dwellings, the general for- 
mula is 
saci Badd? 
us regards safety from rupture ; but for the sake of prevent- 
Ing excessive deflection the rules for the resistance to flexure 

are the most desirable for the architect’s purpose. 
he rules denoting stiffness are more complex—hence they 
are neglected for those which determine the strength or re- 
sistance to rupture. A beam should not only be safe, but 
appear so, and hence the laws of deflection are more neces- 
sary to the architect than those of rupture. Defleciion is 
proved to be directly as the weight and cube of the length. 
A general rule for beams as to stiffness is riven, the rate of 
deflection being left indeterminate, though , in. per foot is 
considered fair. The deflection of a white pine beam is ob- 
tained by multiplying the load in middle by the cube of 
ayo un feet, and dividing by 2,900, the average value of 
€ measure of elasticity multiplied into the breadth and 
cube of depth. To find’ the depth we multiply the weight 
in center by the cube of length, and divide product by the 
measure of elasticity multiplied by the breadth and rate 
of deflection. he cube root of ‘the sum will give the 
depth. When the load is distnbuted the formula is for 
detlection 7 
5g UP 
" Fod: 
For floor beams the simple rule to obtain the depth is to 


object in view, and there was every prospect of the project 
falling through, and of Liverpool being without a public 
picture gallery for some years to come, until the present 
Mayor, on taking the mayoral chair in 1873, announced his in- 
tention of presenting the town with an art gallery at a cost of 
£20,000. The foundation stone of the building was laid on 
the 28th of September, 1874, by H.R.H., the Duke of Edin- 
burgh, and was opened on the 6th of this month by the 
Right Hon. the Earl of Derby, K.G. The building is of 
Cefn stone, and in the Corinthian order of classic archi- 
tecture. A flight of twelve steps leads up to the portico, 
which has six fluted columns supporting a pediment and 
attic. The facade, surmounted by a medallion cornice and 
open balustrade, extends 70 ft. on either side of the portico, 
making the total frontage of the building to William Brown 
street 180 ft. Above a fretwork enrichment running round 
the building are panels, in which the following subjects 
will be carved in bas relief: 1st, King John granting a char- 
ter to Liverpool; 2d, William IIL. embarking at Hoylake; 
3d, Queen Victoria’s visit to Liverpool; 4th, laying the 
foundation stone by Duke ef Edinburgh. On the right-hand 
side of the steps to entrance is a statue of Michael Angelo, 
and on the left a statue of Raphael; above the portico is a 
figure representing Liverpool. These figures, which are of 
white Carrara marble, have been executed by Mr. J. War- 
rington Wood, of Rome, and are greatly admired by all art 
connoisseurs. The main doorway under the portico opens 
into a hall 49 ft. by 30 ft., with a floor of encaustic tiles laid 
by Messrs. Minton, Hollins & Co. On either side of the hall 
are rooms 70 ft. by 30 ft., with inner rooms 46 ft, by 35 ft. 
These rooms are intended for an art museum. Retiring 


| rooms for ladies and gentlemen are provided on the ground 


floor. The upper hall is reached by a double flight of stone 
steps 12 ft. wide, and the floor is laid with parquetry by 


and monks are now alike gone, and the vast aisles are a sol- 
itude. Degraded to the poverty-stricken rites of a beggarly 
hamlet in a remote district, it is even forsaken as the burial 
place of the kings of Portugal. The west front, vast as it 
is, wants dignity, and is overloaded with ornament; it lacks, 
| moreover, the crowning glory of a gable and gable cross. 
| The west doorway is, however, magnificent, and the deli- 
cacy of the carving of the figures and foliage quite surpris- 
ing. Above is a large window entirely filled with flamboy- 
ant tracery. There is a deep descent down into the church 
which looks directly up a steep hill, but on entering you per- 
ceive at once that you are in one of the very finest churches 
in the whole world. The nave and two side aisles—for there 
are only two—are narrow, which has been thought to be due 
the influence of Queen Philippa of England, but the plan 
was more probably copied from the great neighboring church 
of Alcobaca, which is remarkably narrow. The nave of Ba- 
talha, however, which is entirely free from any side altars to 
mar the effect, is of the most noble proportions, and there 
being no clerestory, the columns and arches rise to a sur- 
prising height. Happily there is no western gallery or Alto 
Coro—abominations which ruin the effect of so many Portu- 
guese and Spanish churches. The Capella de Fundator on 
the south aisle of the nave is square, with a central lantern 
supported on pillars, beneath which is the huge tomb of D. 
Joao and Queen Philippa. Generally speaking no kings 
have been more nobly entombed than those of Portugal, but 
this vast sarcophagus reminds one of the colossal receptacles 
of the early kings of Egypt. Despite the vandalism of the 
French and the friable nature of the limestune, which, curi 
ously enough, has been more affected by damp inside than 
outside the church, this chapel is a miracle of architectural 
skill and beauty. Tere is a curious picture of the Infanta 
D. Fernando, who died in prison at Fez in Morocco in 1443, 
a martyr for the Christian Faith. His body, recovered from 
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the Moors in 1472, rests ina tomb hard by. Some of the 
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windows at Batalha retain their ancient stained glass. It is 
of somewhat Flemish appearance and very beautiful. The 
now lonely Chapter House is, although low, of great mag- 
nificence, and for span of roof is perhaps unsurpassed. 
Three altars in this nodle apartment deserve notice from 
their quaint simplicity and harmony of coloring. They are 
faced with blue, white and yellow azulejos. In the center 
are medallions bearing respectively the three nails of the 
Cross, St, Bartholomew and St. Barbara. Around are pea- 
cocks amid interlacing foliage, and below borders represent 
ing various animals—lions, deer, elephants, hares and rabbits. 
There can be little doubt that the great cloisters, in spite of 
their over-richness and want of purity of taste, are, as they 
claim to be, the finest in the world. To see them alone is 
worth a journey from England.--GrevILLe J. CHESTER, iv 
Academy. 


FRUITS PRESERVED WITH SUGAR. 


MARMALADES OR JAMS, FRUIT PASTES, FRUIT JELLIES, COM’ 
POTES AND BRANDIED FRUITS. 


By James W 


Tae preservation of fruits by saturation in sugar, or fruits 
preserved in sugar, isa very ancient device, as old as the 
hills on which ‘‘ our fathers fed their flocks.” 

The ancients preserved their fruits in honey, of which 
they distinguished three sorts; the common honey, or that 
gathered by the bee from flowers; the honey-dew, gathered 
in abundance on Mount Libanus by the Arabs; and honey 
expressed from reeds, nearly the same as our cane sugar 
They boiled or simmered ther fruits in this honey or syrup 
for several successive days, the process being conducted much 
in the same manner as that practised at the present day 

The fruit must be first prepared by being blanched or 
parboiled in water, in order to soften tem, that they may 
more readily absorb the sugar. The fruit is first pricked 
several times, to the pit or stone, with a fork or large needle 
As you prick them, throw them into a large basin of cold 
water, which prevents their turning black at the places 
where they were punctured. Add a little soda or potash to 
the water. When all are ready, place the pan on a moderate 
fire to blanch; that to simmer the fruits in water at the 
boiling point until they are tender enough to be pierced with 
a straw, or until the fruit swims. As thev do so, take them 
out with a perforated skimmer, and throw them again into 
cold water. When all are blanched and cooled off in the 
water, take them out, and place them on hair sieves to 
drain; after which put them imo earthen or stoneware 
crocks, each crock say two-thirds full, and pour boiling 
syrup over them enough to float the fruit. Place on top of 
the fruit a plate, in order to keep it under the syrup, and let 
them stand foraday. Thesyrup being now weakened with 
the juice of the fruit, it is poured off, more sugar is added 
to it, and it is again reduced to a syrup by boiling, and 
poured hot over the fruit. This process is continued from 
day to day until the fruit fully saturated with sugar, 
which may be known by the syrup being no longer weakened 
with the juice of the fruit. 

All green fruits requ.re to be greened so as to bring them 
back to their original color, for in blanching they assume a 
yellowish cast. This is occasioned by a portion of the al- 
kali being extracted in the blanching. The green color of 
fruits and leaves depends upon an excess of alkali, and in 
proportion as acid or alkali prevails in them, so are they 
colored from red to violet, blue and green; therefore, if al- 
kali is added to the water in which they are blanched, the 
color is retained. This is exemplified in the everyday duties 
of the cook, who uses soda, potash, or muriate of soda (com 
mon salt) in boiling greens. 

I have here stated the principle on which color depends to 
show that there is no necessity for green fruits being kept 
for some time in brass or copper pans, whereby they take up 
a portion of verdigris, which often proves injurious. They 
may be covered with vine leaves, or a handful of spinach. 
If svlt is used in greening them, they will require to be 
soaked in pure cold water for some time to again extract 
that portion which they have absorbed, or it will spoil the 
flavor. It is best to blanch fruits in water containing a lit- 
tle alum. 
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MARMALADES OR JAMS. 


Marmalade is generally a term applied to a preserve made 
either of apples, pears, quinces, peaches, plums, strawber 
ries or raspberries, but t know of no difference between 
marmalades and jams, as they are each of them the pulp of 
fruits reduced to a certain consistence with sugar by being 
boiled or avaporated. They require about twelve ounces of 
sugar to each pound of pulp. If it contains too much 
sugar, it will be apt to crystallize, or what is termed candy ; 
the top and sides of the vessel containing it will be covered 
with a thin coating of sugar; and if there is not enough in 
it, or it is not sufficiently boiled, it will soon ferment. They 
sheuld Le kept in a cool, dry place. 

FRUIT 

These are the juices of mucilaginous fruits, rendered 
clear by filtration through a flannel bag, and adding an 
equal weight of sugar. To each pint of juice take one 
pound of sugar, and boil to the consistence of jelly. If the 
boiling be continued too long, they will become ropy, or 
more like thick molasses. When it is boiled enough it will 
adhere to the spatula, or a little may be dropped on a cold 
plate; if it soon sets, it is done 


JELLIES. 


FRUIT PASTES. 


These are the pulp of fruits reduced by heat to a stiff 


marmalade. They require an equal weight of sugar to the 
pulp. These are simply marmalades evaporated to a strong 


consistence; they are then spread on tins and dried in the 
aot closet for severaldays. They may then be formed into 
(lice, rings, knots, etc., and either crystalized or candied. 


COMPOTES. 


These are prepared inghe same way as preserved fruits, and 
served in compotiers, which are deep glass or china dishes 
belonging to the dessert service. 

In summer, ripe fruits are simply blanched and boiled up 
in a thin syrup, a little lemon juice is added, and when cold 
they are ready to serve. In winter, take those fruits which 
are preserved in syrup, drain, dip them in lukewarm water, 
and serve in a thin syrup with the juice of a lemon. 


BRANDIED FRUITS. 


All fruits may be preserved with brandy, but only the best 
sorts, such as peaches, plums, apricots, pears, green gages 
and cherries are those usually dene. The fruit should be 
taken before it is perfectly ripe, and prepared by blanching, 
etc., in precisely the same manner as if it was intended to be 


| preserved in sugar. Fruits preserved in sugar are often 
taken from their syrup and put into brandy. When the 
fruits are blanched, put them for a day or ‘two in a thin 
syrup, then take them out and arrange them in jars, and 
cover them with a liquor composed of white brandy and 
syrup in equal parts. Cork the jars tightly, or cover and 
tie with wetted bladder. Cherries require a little different 
treatment, Take the finest cherries (morellos are excellent 
for this purpose,) and cut off half their stalks; put them 
into brandy, and stop them close for a month, then drain 
off the brandy, and to each quart add half a pound of pow- 
dered white sugar, dissolve it thoroughly, and pour it over 
the cherries. Keep them well covered with the liquor. 


SCIENCE IN TANNING. 
By R. Proctor, F. C. 8. 


Ir is scarcely necessary, in the present day, to insist on 
the importance of science to business in general; it will be 
more to the point to particularize a few matters which 
specially claim attention in our own industry. Without 
doubt other members will add to the list of unsolved prob 
lems, and perhaps suggest lines of inquiry which are still 
more likely to be productive. 

To begin at the beginning, we are far from knowing all 
about the softening of dried hides. The putrefying soaks 
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which are used for the purpose must have an injurious effect | 


on the fibre of the hide. By the addition of an antiseptic, 


such as carbolic acid, or some poisonous metallic salt, to the | 


water, this putrefaction might be checked, and the hides 
allowed to soak for much greater lengths of time without 
injury. It isdoubtful, however, whether mere soaking with- 
out putrefaction will completely soften and swell the fibre, and 
by no process that L know can dried hides be completely re- 
stored to their natural plumpness. The green hide contains, 
between the gelatinous fibres, a glutinous liquid, like white 
of e which, on drying, sticks them together into a com- 
pact mass, and is very likely insoluble in cold water alone, 
while it is probably easily destroyed by putrefaction. 
Chemical research might decide whether this is the 
case or not, and might probably indicate a solvent at once 
quicker and safer than the common soak; or, on the other 
hand, might suggest a means by which, in the original dry 
ing, this glutinous substance might be kept in a soluble con 
dition 

Turning next to the unhairing, it is admitted on all hands 
that liming, even if as yet the best process known, is far 
from perfect. It, however, serves the double purpose of 
loosening the hair and swelling the tibre of the hide; now, 
the hair is fixed in its sheath by a little bulb or root of 
greasy matter, and to loosen it, it is necessary that this 
should be dissolved. The swelling of the pelt has probably 
little to do with loosening the hair; sweating, charcoal, and 
sulphide of sodium (free from caustic alkali) will loosen the 
hair without raising the hide; and in some cases, extreme 
swelling has the effect of fixing the hair after it has been 
loosened. Weak acids will swell the pelt without any per- 
ceptible loosening of the hair. Which, then, of the known 
unhairing ageats loosen the hair by acting on the fatty root, 
and which by softening the hide in general? is a question 
which we may well ask of science. Probably a careful study 
of the action of chemicals on sections of hide under the 
microscope would throw light on it. 

The operations of raising and bateing are both very im- 
perfectly understood. Both acids and alkalies are well 
known as raising agents, and.beth are capable of entirely 
dissolving the hide fibre. Under the microscope, the fibrous 
structure of athin section of hide may be well made out, 
especially if it be slightly coloredswith a solution of magenta, 
and pressed between two plates of glass. These fibres in 
their natural state are smooth and compact; under the action 
of raising agents they often become ragged and imperfect, 
and split into numerous finer fibres. Now, it is well known 
that to manufacture thick, solid, and heavy sole-leather 
thorough plumping is required, and this is perfectly com- 
prehensible on Eames theory that tanning consists merely 
in depositing an insoluble coating on the surface of the 
fibres. Naturally, the more the fibres are subdivided, the 
greater surface they will offer to the deposit of tanning 
matter. It is important, however, that this subdivision 
should be accomplished with as little ragging and roughen- 
ing of the fibres as possible, since this must weaken the 
leather and render it less elastic. Do acids or alkalies do 
this the best ? Certain salts also have a plumping action. 
Do they also act as solvents? Given quantities of hide 
might be treated with various agents, and the amount of dis- 
solved gelatine determined in the solution by methods well 
known to chemists. Determination of the nitrogen present 
by the ordinary methods of water analysis would afford a 
good measure of the gelatine. 

Is it the object of bateing solely to remove the lime, or is 
it also necessary to dissolve and work out the glutinous fluid 
which fills the pores of the hide? If the latter be the case, 
it will explain the non-success of methods which aim simply 
at the former. Yet surely there are agents which will do 
both of these more economically than the putrefactive organ- 
isms which swarm in our pures. The action of the bate is 
always solvent and destructive to the hide, like that of rais- 
ing agents. Why, and how, does one soften and make 
thinner, while the others swell and harden? Again the 
microscope must be appealed to, in conjunction with 
chemistry. 

Passing on now to the tanning proper, it would be well to 
know whether Knapp’s theory that tanning is merely a 
surface action can be substantiated. I, for one, have my 
doubts in the case of tanning proper, though probably it is 
perfectly true of tanning and chamoising. In these latter 
cases appropriate treatment will bring back the leather to 
the condition of raw hide, or least dissolve the gelatine, 
which in the case of really tanned leather cannot be done. 
A piece of leather merely “ struck through” will swell up 
in a solution of acetic acid, while the well-tanned is un- 
affected ; now, if in this case the action was merely surface, 
the diffusible acid would certainly penetrate to and swell the 
centers of the fibres. 

Again, how and in what form is the tannin deposited in 
sole-leather, and what is the difference between pieces of the 
same hide tanned for sole and for dressing purposes? It 
may be supposed that the more the fibre is separated by 
liming, the softer a dressing leather will be, and the more 
stuff it will carry. This is not the writer’s opinion from ex- 
perience, though in the North of England shaved hides are 
commonly limed longer than sole-leather. 

It is frequently said that the butts in their early stages are 
kept plump by gallic acid. Other and more powerful acids 
are invariably present, however, such as acetic, butyric, and 
lactic acids, Do these arise from souring and decomposition 
| of the tannin, or rather from that of the sugar, starch, and 
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gum which are always present? It is possible in man 

cases, if not in all, to check the fermentation of tannin by 
the use of suitable antiseptics, but it is not yet known whether 
this fermentation is due, like that of yeast, vinegar, etc. to 
some living organism, or rather to some peculiar ferment 
analogous to diastase and sinaptase. It is very possibly not 
only in the power of the tanner to prevent the fermentation 
and loss of the tannin, but to determine the fermentation of 
the sugar and gum, so as to yield acetic, butyric, or tactic 
acids, as may be found most desirable. Each of these fer. 
ments depends on a special organism, and the brewer has to 
examine his yeast (alcohol ferment) carefully to ascertain jtg 
freedom from the “false” ferments of acetic or lactic acid 

which would sour and spoil his beer, and which even jp 
small quantity causes most of the faults and disagreeable 
flavors to which beer is liable. Now, if the tanner intrody. 
ces the lactic ferment instead of the alcoholic, he will simj- 
larly obtain lactic acid instead of alcohol. A solution of 
sugar, which with yeast will give alcohol, with the vinegar 
plant yields acetic acid, and with scrapings of dec aying 
cheese or sour milk will yield lactic acid. There is no doubt 
that a thorough investigation of the fermentation of tan- 
nins is most necessary. 

I must, however, limit my remarks, which have already 
claimed an undue amount of your time and patience. It is 
self-evident that any improvements in tannin estimation 
would be vitally important, that much—almost everything 
—remains to be known about the various tannins we «m- 
ploy, that methods of distinguishing ana separating them 
are necessary and possible, and that the action of heat in 
their extraction needs investigation. Enough has been said 
to show the wide field which is open to the chemist—to 
quote in all seriousness the words which were applied toa 
still more important subject, ‘‘ the harvest truly is plenteous, 
but the laborers are few.” 

It seems to the writgr that if an adequate prize were offered 
for any valuable contribution to-the science of tanning, the 
result would be better than if we attempted with our limited 
knowledge to map out a particular line of research. Even 
if no immediate money value was apparent, the knowledge 
would be certain to pay sooner or later, either directly or by 
leading to further discovery. 

The writer has worked, and hopes to work further, at some 
of the problems he has mentioned, but business leaves him 
so little time for any research but what bears directly on the 
‘‘demands of the day,” that he would gladly welccme 
other workers, even in the same fields, and willingly help 
them by whatever information or suggestion he could give.— 
The Leather Trades’ Circular and Review. 


WATERPROOFING PAPER. 


THREE processes of waterproofing paper and ligneous 
tissues have been patented by Mr. Daniel Felton, of Man- 
chester, England, and are claimed by him as his inventions, 
The first process consists of the treatment of the tissue to be 
waterproofed with chloride, sulphate, or other soluble salt 
of zine or cadmium, in conjunction with ammonia, applied 
in the form of a solution composed of about three parts of 
crystallized sulphate of zinc, or three parts of a sclution of 
chloride of zine at 96° (Twaddle), and about two parts of 
solution of ammonia of specific gravity 875. The paper or 
cloth which it is proposed to treat is passed through a cistern 
lined with lead, and specially constructed for this purpose, 
with an arrangement of rollers, so as to allow the mate? 
to pass through at a speed varying frcm 30 to 36 yards per 
per minute, according to the thickness or thinness of the sub- 
stance at the time under treatment. In its passage through 
the liquor with which the cistern or bath is charged, the 
material becomes perfectly saturated and impregnated. 
From the bath the saturated material passes through a pair 
of squeezing rollers, which remove the superfluous liquor, 
and harden by compression the substance submitted to treat- 
ment. From the rollers the material is next passed to a sus- 
pending apparatus, then hung along the room in folds ina 
temperature of 110° Fahrenheit until it is sufficiently dry 
to be taken down. The rollers in the cistern, the squeezing 
rollers, and the suspending apparatus are so speeded that the 
material is taken from one to the other withcut any incon- 
venience or stoppage. 

The second process is a treatment with glue, gelatine, or 
other similar substance, in conjunction with bichromate or 
chromate of potash, soda, or alumina, applied in the form 
of a solution of about one part ot glue or gelatine in alcut 
eight parts of hot water 160° Fahr., and a solution of about 
one part of bichromate of potash in about fifteen parts of 
water, or a solution of the before mentioned bichrcmates or 
chromates in the same proportions. The mode of treatment 
in this case differs from the former only in two points. _ Ist. 
During the time the material is traversing through the bath, 
as already described, the solution is maintained at 160° Fahr. 
by means of siphon pipes charged with steam. 2nd. In- 
stead of suspending to dry, the material is immediately 
passed over three steam cylinders 7 feet in diameter, carry- 
ing a pressure of 15 to 20 Ib. to the squareinch. The cylin- 
ders are provided with gauges to indicate the pressure they 
are required to carry, and also with safety-valves to prevent 
this pressure from being exceeded. Although the bath is 
always in a state of darkness, yet it is specially necessary in 
this case, for without this the process of waterproofing the 
material by means of chromates or bichromates could by no 
possibility be accomplished. 

3d. By treatment with acetate, sulphate, or chloride of 
alumina, applied in the form of a solution of about one part 
of any of these compounds in about six parts of water at 
160° Fahr. The same conditions are required to produce a 
waterproof material with these compounds as those described 
above, with tis difference, that it is not absolutely neces- 
sary to preserve darkness during the process. The claim of 
the patentee is thus worded :— 

* Each of the foregoing processes I claim as my invention 
for the production of waterproof paper, cotton, or linen 
cloths or other ligneous tissues. Paper and cloth may be 
taken together, through the treatment, which by its adhesive 
nature binds the two together—thus giving a durable, plia- 
ble, and impermeable material suitable for any purpose 
where immunity from damp and moisture is required.” 


A substitute for white oil paint may be made as follows: 
Four quarts of skim milk, one pound of fresh-slacked lime, 
twelve ounces of linseed oil, four ounces of white Burgundy 

yitch, six pounds of Spanish white, to be mixed as follows : 

he lime to be slacked in water, exposed to the air, mixed 
in about one-fourth of the milk ; the oil, in which the pitch 
must be previously dissolved, to be added a little at a 
time, then the rest of the milk, and afterward the Spanish 
white. This quantity is sufficient for more than fifty square 
yards covered with two coats, 
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GRAPE SUGAR AND GLUCOSE. 
By O. Lurry. | 
THE MANUFACTURE OF GLUCOSE AND GRAPE SUGAR. 


Grape sugar was first: manufactured in France, in the 
year 1809, from grape juice. During the time of the no- 
jorious continental blockade, ordered by Napoleon, the 
prices of sugar (of which only one kind, namely : colonial 
or cane sugar, then was known, commercially,) went up so 
high, that cheap substitutes were eagerly looked out for. 
The grape juice was neutralized by powdered chalk, and 
rapidly boiled down to a thin syrup of 20° B. It was then 
cooled and filtered to free it from the lime salts it had de- 
posited, and further evaporated to 32° B., in which state, as 
it is said, it was used extensively, especially in hospitals in- 
stead of sugar. Boiled down to 45° B., this syrup will, on 
cooling, deposit large quantities of granular grape sugar, 
which may be separated from the adhering syrupy fruit su- 
gar, by draining in sugar moulds, or better by centrifugal 
machines: 1,000 parts of grapes yield 800 parts of must, 
200 parts of syrup, 140 parts of raw grape sugar, 60 to 70 
parts of pure grape Sugar. 

About the same time, Kirchhoff, a chemist in St. Peters- 
burg, found that starch by boiling with water and a little 
sulphuric acid was changed into sugar. This discovery 
created a great sensation, because it was believed that this 
starch sugar would replace cane sugar. It was soon exper- 
ienced, however, that there was a great difference between 
the two, starch-sugar being less sweet and less soluble than 
colonial sugar, and its manufacture didn’t become so impor- 
tant as was anticipated; so much the less, as in the same pe- 
riod and by the same cause (the continental decree), the beet- 
sugar industry got a great impulse and gradually ripened to 
its present success. 

Asa substitute, however, for Indian syrup (colonial mo- 
lasses) the starch syrup, prepared either by the acid or malt 
process, became favored and was manufactured in large 
quantities (best molasses because of its bitter and salty taste 
is not well fit for the table; it is turned into alcohol.) By 
the time, also, the solid starch sugar which was found to be 
identical with grape sugar came into use, especially for the 
improvement of wine-must in bad seasons. It then was em- 
ployed also in making fruit wines, and atJast in manufac- 
turing wine wholly artificial. In beer-brewing it is also 
largely used as a substitute for barley. In the year 1874, in 
Germany, 47 factories turned out over 11,000 tons of starch 
or grape sugar, and nearly 15,000 tons of starch-syrup or 
glucose (Wagner’s Jahresbericht.) From other countries 
no statistics were obtained; no doubt, the amount would be 
doubled, if France, Belgium and Holland were included in 
the report. 

The precess, by means of which glucose and grape sugar 
are manufactured nowadays from starch, is not quite so plain 
as it might first appear. When we add to a b viling hot thin 
starch-paste a small quantity (about two per cent. of the 
starch) of sulphuric acid (oil of vitriol), previously diluted 
with water, it becomes at once liquid; the starci is rendered 
soluble, changed into amiduline, as this new body is called, 
By further boiling this is gradually converted in starch- 
gum or dextrine,a substance which, when dry, resembles 
gum arabic, and which is applied in the arts in a great many 
ways as a substitute for that substance. If the boiling con- 
tinues sufficiently long, the solution becomes sweet, the gum 
dextrine by degrees is turned int» a new body again. and at 
last, when the conversion is complete, we find nothing else 
in the solution besides a sweet body, which behaves exactly 
like grape-sugar, and the original amount of sulphuric acid 
which has remained unchanged. On the time spent in boil 
ing, and on the quantity of acid used. it depends whether 
the conversion is more or less complete; whether the starch 
is turned wholly into grape sugar or only partially, in which 
case more or less gum dextrine, and even amiculine (soluble 
starch merely) is left mixed with the sugar If we apply 
from one to two per cent. of acid only, and bo:l but for a 
few hours, the result is a product which is still rich in 
gum dextrine, preventing, by its viscous properties, the ad- 
mixed grape sugar from crystallizing, and which product 
consequently refuses to become solid. It is what is commer 
cially called glucose. If we, however, raise the amount of 
acid to two-and-a-half or more, even four per cent., and 
boil for eight or ten hours, the final result will be a fine 
granular solid grape sugar. 

When the conversion of the starch into glucose or grape 
sugar is brought to the desired degree, we next have to ex- 
tract and remove the acid. This is done by means of 
powdered chalk or slacked lime. The sulphuric acid com- 
bines with the lime, forming sulphate of lime, which de- 
) ; After subsiding the 
liquor is filtered and the water boiled away, until glucose or 
sugar is left in the proper finished state. We sca from 
these outlines that the manufacture of glucose and grape 
sugar is divided in three principal processes, namely: con- 
version, neutralization and evaporation. } 

1. Conversion.—The boiling of the starch with the acid 
water is effected on a small scale ina copper kettle on a 
naked fire, or in extensive factories in large wooden tubs by 
means of a large copper steam coil. The proper quantity of 
water is first heated to boiling, then the requisite amount of 
sulphuric acid (oil of vitriol), previously mixed with 
three to five times its weight of water, is added; and whilst 
the liquid is kept boiling continuously, the starch, which 
has been mixed with water to a milky consistency, is —_ 
ually poured in. The flow of the starch milk is so regulated 
that the liquor in the tub never cools below boiling, and 
never becomes cloggy or pasty. 
ame in all, pes — of dry starch take 40 gallons of 
je rs - ’ = 2 pounds sulphuric acid for glucose, 
odded i aed or grape sugar. When all the starch is 
conversion uae tobe glace." Giknons can cna daguee of 
or 3 hours, grape suger fr =sneene wil sequize about 2} 
time a sample is drawn t a o - Soy nee orn 
means of a solution of ro lit rele ag oo - — 

1 Of iodine (prepared by dissolving equal 
pair A petenstem iodide and iodine, in enough water to get 
col. "Wine dared somtion,) and afterwards by strong 
addition of a few den me f the ie Fag lege dena 
converted into gum , of the iodine solution, the starch Is 
ing may now be Ghenntioned ft sooo (yr 
If soli eeean scon inue if glucose is to be prepared. 
til the alcohol —e is intended, the boiling must go on un- 
is poured into a peony agree A spoonful of the liquor 
times its bulk of at Sw shaken up with about five 
insoluble in aleohal | alcohol. The gum dextrine being 
ent, whilst ill render the mixture turhid if pres- 

grape sugar alone will remain dissolved on the 


addition of alcohol, the mi i 
ae 1, ixture thus being clear; therefore 
the boiling is continued until all dextrine is completely con- | 
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| verted into grape sugar, when the alcohol test will not be- 


come milky any longer. 

Instead of an open kettle or tub for boiling the acid starch 
mixture, a closed “converter” is used in many large fac- 
tories. This is a strong cylindrical vessel of boiler iron, 
lined with lead inside, and provided with a perforated 
steam coil for heating, with pressure guage, thermometer, 
safety valve, etc. i 
and heated as before; but after all the starch is in, the con- 
verter is closed, and then by means of high-pressure steam 
the heat is raised to 320°, when the pressure inside will be 
about 90 pounds. This temperature is kept up until conver- 
sion is complete. It is claimed for this process that the con- 
version is done in less than half the time of the old way, and 
that it is more entire, the resulting grape sugar being free 
of gum, and of a purer, finer taste. 

2. Neutralization or Separation of the Sulphuric Acid from 
the Sugar Solution.—When by a sufficiently long boiling the 
desired degree of conversion into either glucose or grape 
sugar is accomplished, the sulphuric acid must be removed 
from the liquor. This end is reached by the addition of 
carbonate of lime (or technically, powdered chalk, marble or 
limestone). This is decomposed by the acid, which com- 
bines with the lime and expels the carbonic acid gas, which 
causes the liquor to foam. Chalk or marble must be ground 
to the finest degree possible, and must be added in small 
quantities (handfuls) only at wu time, in order to prevent 
overflowing, the liquor being constantly stirred until the last 
addition causes no more effervescence or bubbling. For 
every pound of oil of vitriol applied, one pound of carbon- 
ate of lime is required, but since chalk, marble or limestone 
are not pure carbonate of lime, and an excess of them is of 
no harm, rather more, say 144 pounds to every pound of 
acid applied, may be taken. Ire chalk or marble powder is 
best stirred up in water to a milk before it is poured into the 
liquor. 

As a neutralizing agent slaked lime has also been recom- 
mended and used. It has two advantages over chalk : it is 
cheaper, and can easily be made into the finest milk. Its 
application is somewhat difficult, however, and dangerous to 
the resulting sugar, as it is not very easy to ascertain when 
just enough is added, and the least excess of it will color 
the sugar yellow or brown. Another quite serious trouble 
with lime is caused by the large quantities of magnesia it 
often contains—25 to 35 per cent. are quite usual in the diff- 
erent kinds of lime made andsold in the United States along 
the Atlantic coast. Lime combines with sulphuric acid to 
make sulphate of lime, which is almost insoluble, and sub- 
sides nicely from the liquor on standing. Magnesia, 
however, forms sulphate of magnesia, or Epsom salts, 
which, as ¢ verybody knows, has a bitter taste. As this salt 
is very soluble, it does not deposit but remains in the liquor, 
and will give the resulting glucose or grape sugar that biter 
aftertaste so often noticed. 

After the neutralization of the liquor is effected, it is 
drawn off from the converting vat or kettle into a tub or 
tank below, and allowed to settle for 24 hours. This tank 
should be surrounded by a bad conductor, and well covered, 
in order to prevent the cooling of the liquor, as fermentation 
will otherwise soon set in and turn it sour. When the sedi- 
ment has pretty well subsided, the clear liquor is drawn off 
and boiled down (or evaporated, as chemists express them 
seives more elegantly). The sediment or mud is poured into 
filtering bags, which, after draining, are subjected to pres- 
sure. 

The remainder in the bags is good for manure. 

8. Heuporation and Purijication of the Liquor.—The 
thin liquor has next to be boiled down toasyrup. This may 
be accomplished in a shallow copper keitle over a low fire, 
or better by means of a steam jacket or coil. Modern de- 
mands as to color and flavor, however, are so great that a 
vacuum pan can hardly be dispensed with. The evapora- 
tion is carried on to about 25 or 30° B.=45 or 55 saccharo- 
meter per ce«t., when the solution has acquired the consis- 
tency of a thin syrup, and is now quite turbid again by the 
separation of sulphate of lime, which had been dissolved. 
To get rid of this the syrup is drawn off again into subsid- 
ing tubs, and allowed to settle for a few days, or it is filtered 
through a layer of sand. To remove the last trace of dim- 
ness and color, bone charcoal filters are provided. They consist 
in cylindrical tanks, rather high, with sieve bottom, spread 
with a cloth and filled with granular bone-black. 

In large establishments these filters are of sheet or cast 
iron, frum 2 to 6 feet wide and more, and from 10 to 30 feet 
high. For small manufacture wooden ones, such as old whis- 
key barrels, will answer for the purpose right well; one head 
is removed, and the other provided with a number of small 
holes to serve as false bottom. It is covered with a suitable 
blanket, and filled with bone charcoal of the same quality as 
used in sugar refining in general. The thin liquor is poured 
upon, and, slowly and evenly passing through the animal 
charcoal, leaves all color and mud behind, and runs off 
white and clear, the bone charcoal absorbing impurities and 
coloring-matter. When its power is exhausted, it is washed 
with boiling hot water, dried and reburnt, and may then be 
used over again for a t many times. 

The clear decolo’ thin syrup is drawn back into the 
vacuum pan and boiled down. If the conversion was done 
with a view of making starch-syrup or glucose, the boiling 
is continued till the syrup gauges hot 40° B, when the pro- 
duct is ready for the market. On cooling it will form 
a very heavy (45°) thick syrup, clear and colorless, or almost 
so, of an agreeable pure taste, sweet and mucilaginous at 
once. It should not deposit any crystals on standing, and 
shouldn't turn sour or mouldy. 

In the other case, if grape sugar is intended, the boiling is 


' discontinued when the contents of the pan gauge 38° or 


40°. They are then also drawn off in crystallizing tanks, 
and allowed to cool and congeal. The resulting crystalline 
mass is freed from syrup by strong pressure, after which it 
is remelted and cast into moulds; or, if a less pure article is 
desired. the syrup is evaporated in the pan (to about 44°) till 
on covling it hardens completely. It is run into packing 
boxes directly, and, while cooling, stirred occasionally to 
Promote the formation of a uniform grain. 

The manufacture of grape sugar from pu/p (the waste of 
starch manufacture), saw-dust, rags, ete., which is sometimes 
spoken of, has never acquired any practical shape. Not 
only is the required amount of acid a very large one (one 
pound and more to every pound of rags), but the re- 
sulting product is so impure that it could never be used 
for sweetening purposes. It might be put to fermentation, 
and by distilling turned into alcohol—if we hadn’t purer 
and cheaper raw materials for the same product. 


MANUFACTURE OF GLUCOSE BY MEANS OF MALT. 


During the germination of grains in the process of malt- 


ing, a peculiar body (or mixture of bodies) is formed, named 
diastase, which has the mysterious power (simular to sul- 


Water, acid and starch are introduced | 
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| phuric acid) to turn starch into grape sugar and dextrine 


gum, at a temperature of 140° to 165°. Such grains, which 
have been made to germinate by soaking in water and spread- 
ing in thin layers on floors for from six to fourteen days, and 
then were dried to interrupt growing, are known everywhere 
by the name of mait, and used extensively in brewing and 
distilling, for the conversion of the starch into sugar in the 
process of mashing. 

For the conversion of every 100 parts of starch, from 5 to 
10 parts bruised malt are required, with 350 to 400 water. 
Water and malt are heated to 140” to 154° F.; then the 
starch added, previously stirred up with water, and with 
constant stirring the temperature is raised to 160° and 165°, 
and kept there for some time to increase the amount of 
sugar. When the conversion is complete the heat is raised 
to boiling, the wort skimmed and filtered and then boiled 
down. he resulting syrup is very gummy, light-brown 
colored, and has # peculiar taste, by no ineans disagreeable, 
resembling that of malt. However, it is subject to s» uring 
and moulding, and very much so; when, instead of starch, 
corn meal directly is applied. 

It remains to say something of the different uses of glucose 
and grape sugar. The largest quantity of grape sugar is prob- 
ably consumed for the purpose of improving wines. ‘I his is 
done on the following principles : 

When the proportion between the chief constituents of 
the must, sugar, acid, and water are such that no good wine 
would result on fermentation, these proportions are altered 
and improved by the addition of grape sugar. When ina 
bad season the must is poorer in sugar but richer in acid 
than in a good one, by the addition of the proper quantity 
of grape sugar and water the equilibrium is ral 

In countries wherein the grape juice acid is always in ex- 
cess, certainly tl.is method of improvement (called after its 
inventor, Gall’s method), is generally taken advantage of. 
Another way of using grape sugar in preparing wine was 
taught by Petiot. The huska of the grapes, after expres- 
sing the juice, still contains enough extractive matter (acids, 
salts, etc.) to make a tolerable good wine when fermented 
together with a solution of sugar of proper strength. 

Gall’s method is almost always applied in making wines 
from fruits, as currant, gooseberry, etc., wine, the acid 
predominating always in these fruits. Also in the manu 
facture of artificiai wine (of which a very large quantiiy is 
consumed in this country) grape sugar plays an important 
part. In a also an enormous quantity of this 
sugar is worked up. We state on the authority of Prof. 
Wagner, in Wurzburg, Bavaria, that to every three cwt. of 
malt one cwt. of potato-sugar is empioyed. A large quan- 
tity also of this sugar by heating is turned into “sugar 
coloring,” originally used for coloring cordials, etc., then 
to imitate rum or cognac, and to give whiskey its proper 
much esteemed color; and where the erring of taste has 
gone far enough, also lager beer receives its dark color by 
burnt sugar. That glucose and grape sugar are also largely 
employed in fruit preserving, confectionery, etc., 1 haidly 
need to mention here. 

As with commercial cane sugars, so also with glucose and 
grape sugar; there isa great difference in quality, and no 
easy way of establishing tkeir real value. Pure taste, ab- 
sence ot color, perfect transparency, and great density are 
the points by which glucose may be judged. Pure grape 
sugar should be perfectly white, opaque, of a diy large 
grain, and, like glucose, have a pleasant taste. 

There seems to prevail quite a popular prejudgment that 
neither strong glucose nor hard grape sugar can be made 
from corn starch, but that potato starch is required, and that 
corn, containing an oil, produces a disagreeable flavor. A 
more unfounded superstition than this is hardly possible, 
for there is as much difference between the ‘‘ potato 
sugars” of different European manufacturers as there is be- 
tween ‘‘ potato sugar” on one hand and ‘corn sugar” on 
the other; and as to the corn oil, I am of the opinion that 
it is pretty well removed during the preparation of the 
starch. The potato sugar manufacturer has quite a similar 
foe to battle with. During the conversion of potato starch, 
such an unpleasant odor is disengaged with the steam that 
(as Otto reports) a starch-sugar factory in Braunschweig, 
Germany, had to be removed out of town as a public nuis- 
ance. 

By looking to a complete conversion, a most careful sepa- 
ration of the acid, and a proper use of bone charcoal, the difli- 
culties in manufacturing glucose and grape sugar are over- 
come. 


CHRYSOLIN, A NEW YELLOW DYE DERIVED 
FROM RESORCIN. 
By F. REvVERDIN. 

Tne coloring matter of which we are about to speak, and 
which we have prepared since March this year at the works 
of MM. P. Monnet & Co., at Geneva, is formed by the simul- 
taneous action of phthalic and sulphuric acid upon benzyl- 
resorcin 

Benzyl-resorcin is obtained-very readily either by causin 
the chloride of benzyl to act upon. resorcin in presence o 
a small quantity of zinc-powder, or by heating an alkaline 
and alcoholic solution of resorcin with chloride of benzyl, 
or, lastly, by heating to about 150° in the oil-bath, a mixture 
of 1 snoleoule of resorcin and of 2 molecules of chloride of 
benzyl. 

The most simple manner of preparation consists in adding 
the chloride of benzyl, little by little, to the melted resorcin; 
a large quantity of hydrochloric acid escapes, and the mass 
becomes a reddish-brown. When all the chloride of benzyl 
has been introduced it is heated to 150° in the oil-bath in a 
flask fitted with an ascending condenser until the escape of 
hydrochloric acid is at an end. The preduct of the reaction 
is poured into water, boiled to expel the last traces of chlo 
ride of benzyl, let settle, and decanted. 

The compound thus obtained is a strongly-colored oil, 
very thick, insoluble in water, in which it sinks; it distils at 
a very elevated temperature, with partial decomposition. It 
aenalees in alcohel with a yellow color; the solution has a 
decided green fluorescence. Benzyl-resorcin is soluble also 
with a yellow color in benzol, chloroform, and ether. 

Preparation of Chrysolin.—The following method dis- 
penses with the previous preparation of benzyl-resorcin: We 
heat in the oil-bath to 180° to 140° in a retort of enamelled 
cast-iron. 

Sulphuric acid......... 

Common phthalic acid............+..+++ 
The letter substance is transformed, in this operation, into 
phthalic anhydride. We then introduced into the retort: 


RRBOTCIN .... corse s ccccccccccescsses 1 kilo. 
Sulphuric acid... .. peahetncessccecernes 460 grms. 
Chloride of benzyl..........+++eesee+-- 1 kilo. 
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The 
begins to escape, and the re 
action continues spontaneously. When no more hydro 
chloric acid is evolved, which may ensue in three or 
four hours, the reaction is completed by heating for 12 
hours in the oil-bath to 135° to 145 It is then let cool, the 
solid product of the reaction is broken up and dissolved in 
dilute caustic It is well to boil for a considerable 
time. When the residue no longer diminishes in volume, 
we filter and precipitate the acid coloring matter by means 
of hydrochloric acid. The precipitate is washed with cold 
water, dissolved in the quantity of carbonate of soda needful 
to saturate the acid, and evaporated to dryness. The soda 
salt of benzylated fluorescein constitutes chrysolin 

Chrysolin appears, as a mass, with green metallic reflec- 
tions, but is red-brown when reduced to powder. It is solu 
ble in water and alkalies; its solutions, which present a 
magnificent green fluorescence, are precipitated by acids in 
in yellow flocks. It yields bromated, iodated, and nitro- 
derivatives, which are all beautiful coloring matters. 

Chrysolin may be fixed directly upon silk and wool 
Wool, however, is preferably acahintel in a beck of acetate 
of lead and alum. Cotton is mordanted with sulphate of 
alumina and dyed at a hand-heat. 

The shade of chrysolin approaches that of turmeric, and it 
resists the action of light well 

Yellow coloring matters may also be obtained by replacing 
the chloride of benzyl with the chlorides, bromides, and 
iodides of the fatty series. Methyl-resorcin, prepared by 
heating under pressure the resorcinate of soda in alcoholic 
solution with chloride of methyl, yields also a yellow color 
ing matter.—Moniteur Scientifique. 
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LABORATORY NOTES. 
By T. A. 


Harp rubber or vulcanite, placed for several weeks in ni 
trobenzol, becomes soft and pliable like leather, and easily 
broken 

2. The vapor of chloral hydrate is a 
I have found the corks of bottles containing the 
eaten away to the depth of a quarter of an in« h, the cork 
being resolved into a black ii-liquid. Certain kinds of 
tissue paper are partially dissolved in time, if thrown in a 
bottle containing the crystals 
3. A very difficult substance to dissolve is gum copal. 
I have found that aniline oil dissolves it with great facility. 

4. Hyposulphite of soda is apparently soluble to a consid 
era le extent in spirits of turpentine Large crystals of 

hypo” melt down to a liquid after sever2l] weeks, and if 
the bottle be shaken, partially disappear. The turpentine 
emell nearly disappears 

5. The vapors of iodine, in the course of several months, 
will penetrate deeply into lumps of beeswax. 

6. If to a solution of bisulphide of carbon there be added 
twice its bulk of potassic hydrate in sticks, and the botthk 
be well sealed, the whole will, in two months, become an in 
tense reddish, syrupy liquid, with scarcely any free bisul 
phide of carbon. 2 

7. Some substances in solution form crystals or deposits 
on the sides of the bottles containing them, generally above 
the witer line. Among such solutions in 100 ¢. c. of rain 
water may be mentioned a 14grm. solution of acetate of 
uranium, 8-grm. do. of proto-acetate of copper, 5-grm. do 
acetate of morphine, 10-grm. do. of formate of copper, 
20 grm. do. of tannate of iron. These deposits invariably 
take place on that part of the bottle most exposed to light. 
This phenomena may be due to heat, but deposits or films 
occur in some solutions within the liquid as well as above it 
—especially noticeable with tannate of iron, the film of 
which adheres strongly to glass.—American Chemist 
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NEW METHOD OF DETERMINING PHOSPHORUS, 
ARSENIC, SULPHUR, CHLORINE, BROMINE AND 
IODINE IN ORGANIC SUBSTANCES. 


By M. G 


Tue method proposed by the author consists in burning 
the organic matter in a current of oxygen and in con 
densing the products by an incandescent layer of pure lime, 
or of soda lime in the case of the determination of bromine 
and iodine. We operate in a tube of Bohemian glass open 
at both ends, of an internal diameter of 12.m.m. Here are 
introduced successively—First, a leaf of platinum of the 
width of 2 centimeters, rolled in a spiral, and forming a plug. 
Second, a Jayer of lime in granules soda lime, which is 
heaped lightly so that it may occupy all the diameter of the 
tube; a length of 10 centimeters is given to this layer, which 
is quite sufficient to retain completely the elements to be de 
termined. Third, a second bed of platinum of a width of 6 
centimeters rolled into a spiral; when the body in question 
contains phosphorus or arsenic, this spiral should be replaced 
by a layer of fragments of very small infusible glass. Fourth 
a layer of asbestos of a length of 15 centimeters; this layer 
is indispensable to prevent explosions when we are operating 
upon volatile bodies or on substances emitting at a tempera 
ture slightly elevated combustible gases or vapors, Fifth, 
the substance introduced directly into the tube, or contained 
in a small boat or vial, may be in large pieces. Finally, the 
tube is closed by the stopper holding a very narrow tube 
(diameter 0°5 m.m.), through which the oxygen is transmit 
ted; the extremity of the tube remains open. The total 
length of the tube is from 40 to 50 centimeters. We com 
mence by heating the first half of the layer of lime, then oxy 
gen is caused to enter, whilst the other half is raised to red 
ness; at this moment we commence the combustion of the 
substance. The oxygen oight always to be in excess in the 
tube, so that the products arriving on the lime are entirely 
burnt; in any case the lime should not blacken The speed 
of the current of oxygen is liable to variations, but on the 
average 100 c.c. may enter per minute 

If we burn volatile matters or substances which are de 
composed at a low temperature, giving off vapors, we cannot 
always prevent explosions, even on heating with great pre 
caution; in this case we commence the combustion in a cur 
rent of air, and only turn on oxygen at the moment when we 
have driven by heat all the substance into the layer of asbestos 
Substances rich in phosphorus are mixed with three times their 
weight of lime and placed in a large platinum boat. When 
the combustion is finished we break the tube at the place 
where the layer of asbestos touches the platinum spiral, we 
remove with care the smallest particles of asbestos, we clean 
the outside of the tube, and we heat the contents with water 
to clean it completely; then we add gradually nitric acid 
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until the whole is in solution; in this way we only employ a | without troubling myself about the 


slight excess of nitric acid. It is well understood that the 
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in the state of chloride, bromide, or iodide of silver, where 
they are determined volumetrically by Volhard’s process by 
means of two standard solutions of sulphocyanide of ammo 
nium and nitrate of silver, ferric sulphate serving as an indi 
cator. Let us add, however, that a part of the iodine is 
found in the state of free iodine and of iodic acid, and ought 
to be brought back previously to the state of hydriodic acid 
by the addition of sulphurous acid until the liquid is deco 
lorized. 

Sulphuric acid is determined as sulphate of barium, or else 
volumetrically by a standard solution of chloride of barium; 
after the method of Wildenstein, which the author has mod- 
itied slightly. Finally, the phosphoric or arsenic acids are 
volumetrically determined with nitrate of uranium. The 
lime and soda-lime are employed in the form of grains whose 
diameter exceeds 1 millimeter; they ought to be free from 
chlorine, sulphur, phosphorus, iron and aluminum. The 
author describes the preparation of pure lime and soda-lime; 
for this latter he employs 4 parts of pure lime and 1 part of 
pure soda prepared from sedium 

The method seems to us to present a great interest for de 
termining chlorine, sulphur or phosphorus in substances 
which are poor in these elements, such as vegetable and ani- 
mal products; it enables us, in fact, to burn in a short time 
a large quantity of matter (abou. 20 grms. in two hours).— 
Zz itachrift sii r Anulytische Chemie 


Atuwrstum Nirrmer.—Mallet has made some experiments 
with the object of ascertaining whether aluminium resem- 
bles iron in being capa le of combining with carbon. When 
heated to very high temperatures with carbonate of soda, a 
metallic carbide was not formed. Small yellow crystalline 
particles, as well as crusts of yellow color, were observed on 
the surface or in the cavities of the aluminium regulus, and 
these proved to be a nitride of that metal. When amorphous 
the substance is pale yellow, when crystalline it is honey- 
vellow and transparent. The crystals are lustrous, brittle, 
and less hard than glass; they are not directly decomposed 
by water, either hot or cold, but by long exposure to moist 

ir they become sulphu~-colored and opaque, and finally 
crumble to a white powder (alumina), ammonia being given 
off. They are decomposed by and caustic alkalies. 
The composition of the pure substance was found to be; 


Aluminium 
Nitrogen... 


ar 


which corresponds with the formula Al,N,.—Ann. der (hem. 


A New Carpno-Hyprate ry Mrix.—Ritthausen has found 
in milk a carbo-hydrate whici is not milk sugar. It occurs 
only in small quantities, and is easily soluble in water; its 
solution forms with a small quantity of the copper solution 
ind potash the well known blue liquid; when boiled for a 
long time, a little cuprous oxide is deposited; if the liquid be 
previously boiled with a little sulphuric acid the application 
of a gentle heat is sufficient to cause a copious reduction. 
Alcohol throws down a flocculent precipitate from an aque- 
ous solution of the substance. When evaporated to dryness, 
either by the application of heat, or at ordinary temperatures 
over sulphuric acid, its solution leaves a gum-like viscous 
residue, in which the granular, non-crystalline substance can 
be recognized, This reaction shows that the body under 
consideration is not milk sugar. 


ON MIXING EMULSIONS. 


I nave for some time past been occupied in experimenting 


on @ means whereby emulsions c2n be made in large quanti- 


ties, and at the same time getting a pertect division of the 
nitrate of silver. 

The agitation of the emulsion does not present any diffi- 
culty when made in sinall quantities; but when manufactured 
on a large scale it is inconvenient to obtain the necessary 
agitation. In order to remedy this 1 have had recourse to a 
mechanical contrivance constructed by M. Aloerginat, and 
of which the following is a description: 

A is a bar of iron which is fastened to a wall, and from 
which projects two brackets, B B, and on each of these arms 
are rings, CCCC, 


rods, D, terminated at each end by a ring or hook. These 
rods support the platform, E, on which the bottle containing 
the solution is placed. F F are supports for said bottle. The 
whole should be so arranged as to sw ing easily. 

The oscillating movement is obtained by means of a small 
hydraulic motor used for sewing machines, and w hich need 
not possess any great power The motor is connected by | 
means of H A very slight degree of force is sufficient to 
oscillate a great quantity of emulsion when once it has been 
set in motion. I have under these conditions made a large | 
quantity of emulsion, the results of which have been highly | 
satisfactory. ws 

I may say, after what has been published by M. Andra, 
that I have introduced without precaution the bromized 
collodion in the hot alcoholic solution of nitrate of silver, 
precipitate. 
on with hot water is very easy; 
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The precipitation of emulsi 


tube and boat ought to be rinsed carefully in weak nitric| but I think it ought to be remarked that the precipitate 
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| One by one our photographic fathers are departing. 


From these rings are suspended four | 
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should be submitted to slight pressure. It intensifies jtg ef 
fect, but very good results have been obtained when th 
emulsion has simply been drained and dried : 

In order to render the desiccation more rapid, and at the 
same time more complete, I dry the precipitate in blotting. 
paper, and introduce it under a bell-glass, together with 
dish containing some concentrated sulphuric acid, and make 
avacuum. The product resulting from this operation is 
flaky, but it dissolves readily in alcohol and ether, and fyy. 
nishes a fine film free from defects. 

The emulsion should be introduced while wet into a dish 
containing alcohol (forty degrees), and in a few hours placed 
again in concentrated alcohol. This second bath serves to 
remove all traces of water. It should then be dried as be. 
fore, and the emulsion ought to be dissolved in the ethero- 
alcovolic mixture. If it be preferred that the emulsion 
should be kept in powder it is dried rapidly, and can easily 
be dissolved. 

In conclusion, I must say that during the recent hot 
weather I have modified the proportions of alcohol and ether 
indicated for emulsions. I use sixty per cent of alcohol and 
forty per cent of ether. This modification I found neces. 
sary.—C. Barpy, in Bulletin de la Société Frangaixe de Pho. 
lug! tphie. 


THE LATE W. H. FOX TALBOT. 


Fol 
lowing the other two members (Niepce at.d Daguerre) of that 
gracd old trio to whom photography owes its existence, Mr. 
William Henry Fox Talbot, F.R.S., at the ripe age of 
seventy-seven, ‘rests from his labors,” having died at his 
family residence, Lacock Abbey, Wilts, on Monday, the 17th 
instant 

Mr. Talbot was born in Dorsetshire, in 1800, and up to the 
age of thirty three he passed his time very much in the 
manner one expects of a man of cultivated scientific and 
artistic tastes, and possessing the means of indulging in 
those tastes to the fullest extent. At that period it was cus. 
tomary for those who traveled abroad, and whose desire to 
make sketches of scenes met with in foreign travel tran- 
scended their ability to execute them skillfully, to carry 
with them a camera lucida—a small prismatic instrument 
which, when fixed to a table, enables any one to draw with 
aceuracy the particular scene to which the instrument is di- 
rected. It was when amusing himself in sketching, by the 
aid of this instrument, the scenery on the shores of the Lake 
of Como, in 1833, that Mr. Talbot first experienced a strong 
desire to make science a handmaid to art, and to find some 
means by which the beautiful transcripts of nature to be seen 
in the « ‘a -bseur i—which instrument he also wtilized in 
connection with art—might by chemical agency be made to 
record tvemselves, if not in colors, at least in light and 
shade. To accompl.sh this object Mr. Talbot set himself to 
consider whether it could be effected by any of the chemical 
processes then known. Now what, at that epoch, was 
known? Thanks to Scheele, certain properties possessed by 
chloride of silver when exposed to light had been discovered 
and recorded. Writing just one hundred years ago ( /raité 
de ( Air et du Feu, 1777) that « rant says: **1t is well known 
that the solution of silver in acid of nitre poured upon a 
piece of chalk and expose to the beams of the sun grows 
black. The light of the sun reflected from a white wail has 
the same effect, but acts slowly. Heat without light has no 
effect on this mixture.” Scheele also discovered that it was 
to the violet and blue rays of the spectrum that this change 
was due, and not to the more luminous yellow or red rays 

Various applications of this discovery were made by 


c! 


| Wedgwood, Davy, and others, the chief result obtained being 


the production of profiles upon white leather that had been 
washed with nitrate of silver, this being produced by allow 
ing the shadow of a rigid body to fall upon the leather when 
placed in the sun. But no means of fixing these shadow 
pictures were known, hence the pictorial results of these two 
experimentalists had to be kept shut up ina drawer. At this 
stage of such peculiar scientific knowledge Talbot entered 
the field of research 

The various steps through which Mr. Talbot's earliest ex- 
periments were conducted may be summarized as follows: 
First, he tried simple nitrate of silver solution brushed upon 
paper and dried, but this was found to darken too slowly. 
Next, he spread chloride of silver upon moist paper, but 
this also proved unsatisfactory. He then discovered that 


the best way by which to prepare chloride of silver was by 
double decom. osition, the paper be.ng first impregnated 
with common salt and afterward with nitrate of silver. He 
discovered in the course of these experiments that in order 
to obtain the highest degree of sensitiveness with this prepara- 
tion there must be an excess of nitrate of silver allowed to 
remain in the film. On paper prepared in this manner Mr. 
Talbot obtained numerous pictures of flat objects—such as 
leaves, lace, and analogous objects—by superimposing them 
upon the sensitive paper and then exposing them to light 
But by means of a modification of this process—that is, by 
giving two successive coatings of chloride of silver with 
nitrate in excess, and making use of the paper while in a 
moist condition—images were at length obtained in the 
camera obsenra, although a long exposure had to be given. 
This was accomplished in 1835, and an account of the ex- 
periment will be found in the Philosophical Magazine at that 


period. 
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Previous to this time some of the properties of iodide of 
silver had been investigated by Talbot, who did not then 
discover anything sufficiently tempting to induce him to con- 
tinue in this | ! " 
taken by Mr. Talbot pressed forward for attention in com- 
tition with his photograpLic experiments. Bringing to 
ar upon his researches into the primeval antiquities of 
Greece and Rome all the scholastic powers of a cultivated 
mind which had secured for him the wranglership in mathe- 
matics at Cambridge, and the Chancellor’s medal in classics, 
he contributed much to philosophical and archxological 
literature. In 1839 the London newspapers and scientific 
periodicals contained accounts of Mr. albot’s progress in 
securing the images of the camera. This occurred under the 
following circumstances: In January, 18 9, the discovery of 
the daguerrotype was suddenly announced to the world. It 
was accompanied by no explanation of the means employed, 
which were kept a profound secret. Asthere was some reason 
for supposing that it was the same discovery, or nearly so, as 
Talbot's, the latter, by the advice of his friends, immediaie- 
ly published his discovery in some of the leading newspapers 
of the day, the Philosphical Magazine, etc. He likewise 
exhibited a large number of pictures and other photographs 
at an evening meeting of the Royal Iustitution, and read a 

per on the subject before the Royal Society on January 31, 
1839, in order that, if the discovery proved to be the same, 
he might at least demonstrate that he was an independent | 
discoverer. However, asevery one is now aware, it event-| 
ually turned out to be wholly different. | 

Talbot's great discovery was made on the 7th of Septem- 
ber, 1840. By this discovery the whole aspect of photo- 

phy was changed. The process was one to which the 

Goverer gave the name of the ‘‘c ” He found | 
that, when the paper was impregnated with iodide of silver| 
and excited with nitrate of silver and then placed in the 
camera, it was not necessary to wait until tue image became 
visibly impressed, but that if removed from the camera in a 
state of apparen: blackness, and without the appearance of | 
the trace of an image, it would, if treated with a solution of | 
llic acid, disclose such image with a greater degrce of force 
than if it had been exposed for many hours, the vigor of the | 
image going on increasing under the action of this developer | 
until at length it was sufficiently strong to print from. By | 
this discovery the progress of taking views was accelerated 
upward of a hundredfold; for, by an exposure of one minute, 
a view could now be secured possessing as much vigor as 
that previously obtained after an exposure of two hours. 
Finding that fogging of the image was very apt to take place, 
Mr. Talbot traced this evil to its source, and, by the intro- 
duction of acctic acid into the developer and sensitizer, he 
overcame the difficulty. 

By the calotype process—which, in honor of its discoverer, 
was afterward designated ‘‘ Tulbotype"—portraits possessing 
great beauty were taken from the life, and we have now in 
our possession landscapes, studies, and views of various 
kinds which will bear favorable comparison with some photo- 
graphs, at least, which have been adjudged worthy of a 
place on the walls of photographic exhibitions held within 
the past few years. In sharpness (although the negatives 
were taken not on collodionized glass, but upon paper), in 
brilliance (notwithstanding the prints were produced upon 
plain and not upon albumenized paper), and in tone (al- 
though the ‘‘toning” of photographs had not then been 
heard of), the early pictures of Mr. Talbot—those, for ex»m- 
ple, to be found in some copies of the Peneil ef Nature— 
these early productions, we repeat, of this old master, when 
examined side by side with those of the present time, compel | 
the admission that ‘‘there were giants in those days.” 

The Pencil of Nature, to which we have alluded, is a fine | 
quarto volume, published by Longmans & Co., in 1.44, and 
is, without doubt, the first work ever illustrated by photo- | 
gtavhs. It may be described as a series of twenty-four| 
photographs of dimensions ranging from half plate to whole | 
plate. The subjects are varied. Each picture has a descrip- | 
tive chapter of letterpress, and there is an introduction giving 
an outline of the process employed and the steps which led 
to its discovery. On one occasion, when conversing with 
Mr. Talbot with respect to the fading of prints, we showed 
him our copy of the work in question, and directed his at- 
tention to the fact of several of these pictures having faded 
toward the margins, while the middle portion was in excel- 
lent preservation. In reply to our question regarding the 
method by which the prints had been washed and mounted, | 
Mr. Talbot informed us that after having been fixed in a 
solution of hyposulphite of soda they were transferred to 
the first of a series of six or eight vessels of water, and, 
after remaining in it for a short time, they were transferred 
to each vessel in succession. With regard to the mount- 
ing: this had to be done by a bookbinder, who employed the 
paste used in his trade, which contained a large quantity of 
alum, and this, generating acid, had eventuaily destroyed | 
those portions of the prints with which it came in contact; 
for, by a fortuitous piece of luck, Mr. Talbot had instructed 
the bookbinder to paste the pictures to the mounts by the 
margin only. 

In 1843 Mr. Talbot visited Panis, and demonstrated his 
Process to the artists and amateurs of the daguerrotype 
process, which was at that time becoming well known. For 
nearly two weeks Mr. Talbot gave an almost daily series of 
short lectures, accompanied by practical tuition in the new 
method of taking pictures. Numerous moditications of the 
original process were introduced by Mr. Talbot. For ex- 
ample: his camera process was, as we have seen, a neyative | 
one, from which negatives, by a species of chemical print- | 
ing, positive proofs were taken on paper possessing less 
Selsitiveness than was necessary for obtaining the negative. 
He set to work to discover @ process by which positives 
could be secured in the camera by one operation. After 
numerous experiments he at last discovered the means by 
which this could be done, and of which the following is an 
outline: A sheet of iodized paper is excited with nitrate of 
silver, and, when dry, is expos_d to light fora moment. It 
is now immersed in a soluticn of iodide of potassium and 
dried. After exposure to light for one or two seconds its 
whole character becomes changed, for if exposed to the ac 
tion of a developer it would not darken as before. While, | 
therefore, the paper has been treated with the iodide it is 
Placed in @ camera, and the light it there receives prevents 
certain portions—in proportion to the luminous action—from 

Ping blackened by the subsequent action of the developer, 
while other parts become black. The exceeding value of this 
discovery, upon which we cannot dwell, will be apparent to 
every scientific reader. 

Having discovered a very rapid albumen process upon 
eo, Mr. Talbot, in 1851, tried in the laboratory of the 
Royal Institution the following remarkable experiment: A 
Printed paper was fastened to a circular disc, which was 

to revolve very rapidly by means of suitable wheels 





l type 





ine of inquiry. Up to 1840 other duties under- | 
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and machinery, and a camera was so placed as to have this 


paper in its focus. 


to the Institution was discharged. (It has since been foun 


The room was then darkened and the 

wheels set in motion; and when the disc was spinning round 

with the utmost velocity capable of being attained, the 

camera was opened, and the large electric eee | a 
ut 
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but under the influence of the sun’s light and heat are again 
| raised until the surfaces of the separate leaflets are even with 
|one another, and at right angles with the petiole. It was 
| found by means of paper caps, tubes, and similar ap tus 
placed over the leaflets, that they are not affected so long as 
the petiole remains uncovered; but, on the contrary, if the 





that the duration of the light produced by the discharge of a | petioles are covered, the edges of the leaflets are deflected in 


Leyden jar is about the ten-thousandth part of a second.)|a short time. 


These experiments may be imitated in a 


Upon the — being developed it showed an image of | simple manner by placing a strong, healthy, growing plant 


the rotating printec 
been motionless during the whole time of the ex 


paper quite sharp and clear, as if it had | in a window exposed to the sun 
sure. We | window blind, when by alternately raising and lowering the 


behind a common roller 


do not consider it necessary to give the details of the process | blind (allowing it to stop for a short time at the same spot) 


by which the plate was prepared; suffice it to say that the 
albumen was salted with proto-iodide of iron, sensitized in 


the effect of the sunlight on the leaves and petioles will be 
| well seen; in this case, however, the effect was produced by 


a seventy-grain bath, exposed wet, and developed by a strong | blowing on the leaves with a pair of bellows; at 3 minutes 


solution of protosulphate of iron. 

Passing over a number of interesting researches we arrive 
at the last great discovery by Mr. Talbot—that of photoglyphic 
engraving. Recollecting what had been published in the 
Transactions of the Royal Srottish Suete ty of Arts by Mr. 
Ponton, in 18:9, with regard to certain properties in bichro 


mate of potash, Mr. Talbot, in 1852, made experiments with | 


a view of discovering whether, by means of a thin coating 
of gelatine and bichromate of potash applied to a metal 
plate, he could not produce a surface that would become 
hardened in some parts, so as to resist the action of an etch- 
ing solution, remaining in other parts permeable by such 
solution. These investigations were crowned by the dis- 
covery of a singularly delicate and beautiful method of 
producing engraved steel plates, in which all the details 
were faithfully rendered. But this very delicacy and per- 
fection prevented the process from coming into general use, 
owing to the great care required in the printing of im- 
pressions 
which are now commercially employed. 

From what we have written our readers will perceive the 
important extent to which photography has been indebted to 
this veteran experimentalist. 

Regarding his social life we have little to say. He was a 
descendant of a branch’of the noble house of Shrewsbury 
As a landlord he was beloved by his tenants, who never ap- 
plied in vain to him for advice or assistance in their troubles. 
He was somewhat brusque in manner, but possessed a kindly 
heart. He scemed to prefer downright contradiction to any- 
thing that partook even of encomium; and when, in 1863, 
we first made his acqaintance, that trait in his character was 
developed to a most noticeableextent. In a manner that we 
thought decidedly ‘“‘snappish”—and that at our first inter- 
view with him—Mr. Talbot almost demanded our opinion of 
a photoglyphic portrait of Sir David Brewster he had re- 
cently executed, inquiring whether we had ever seen any- 
thing finer. We had, many times. ‘‘Do you know,” he 
almost thundered, ‘‘that Sir David Brewster, Mr. Cosmo 
Innes, and numerous other men capable of judging, have 
pronounced that to be the very finest engraving I have ever 
produced?” We replied that we did not care what were the 
opinions of these men—the picture was not the best that he 
had produced; not only so, but it was very, very far from 
being equal to others of his pictures—that, in point of fact, 
it was the worst photoglyph we had ever seen, scarcely re- 
flecting credit upon the advance he had already made. He 
stared for a moment, as if totally unaccustomed to have his 
works criticised in such a rough fashion, and, after a few 
words, he explained that his own opinion entirely coincided 
with ours; the picture, in his estimation, was a very poor 
one, but we had been the first to have the honesty to say so 
to his face. And thus was the ice broken. We have now 
in our possession a very large packet of letters received from 
Mr. Talbot at various intervals since that period. When we 
last conversed with him we understood him to say th t he 


either had been, or was about to be, engaged in experiments | 


with a view to obtain photographs in natural colors. Alas! 
that ‘“‘slow-consuming age” should have overtaken the 
venerable savant before he solved this problem; for no man 
was better constituted than the late Mr. Fox Talbot for un- 
dertaking investigations in heliochromy. 

The remains of the deceased scientist repose in Lacock 
Cemetery. The funeral, which took place on September 4, 
was numerously attended by the tenantry, tradesmen, and 
neighboring gentry. All the shops in the neighborhood 
were closed, and a muffled peal was rung as a last mark of 
respect to the lamented gentleman.—British Journal of Pho- 
tography. 





ACARI INSECTS IN COFFEE. 

Ata recent meeting of the San Francisco Microscopical 
Society, Mr. E. J. Wickson brought before the members a 
very interesting matter in the shape of some coffee-berries, 
which were filled with hundreds of acari. He stated, as he 
placed afragment of the berry on the stage, that there was re- 
ceived, some time since, from Mr. Morris, the Liberian Com- 


| missioner to the Centennial Exposition, a number of capsules 


containing the ripened seeds of the well-known Liberian 
coffee. These were planted some weeks ago, and as they 
failed to germinate, he naturally desired to ascertain the 
reason, and, removing some of the kernels from the ground 
and the outer shell, he found the substance of the coffee- 
berry in a soft and decomposing condition. The suspicious 
appearance of a mealy mass in one caused him to probe the 
matter further, and by means of the microscope he soon 
found that the interior of all the capsules were filled with a 
kind of acarus, which bore a strong resemblance to the 
sugar insect. 

Under a two-thirds objective, the members could see the 
young and aiso fully developed acarus, busily engaged in 
the pursuit of happiness, by absorbing the moisture from the 
decaying mass. As the berries had been some weeks under 
ground, there seemed to be considerable ground for con- 
jecture as to how they had become ensconced in so fruitful 
a home for them. The acari having received some attention 
frym Colonel Kinne, and the members being desirous of 
knowing more of the characteristics of this variety, Mr. 
Wickson handed a kernel to the Colonel, for the purpose of 
a careful study of the minute parts, by which the species 
are identified. . 


THE MOTIONS OF THE LEAVES IN OXALIS. 


OF all the remarkable phenomena in the life of plants, 
perhaps the most singular is the so-called ‘‘ Sleep of Plants.” 


However, it paved the way for other processes | 


| began to take root and to spread. 


before 9 o'clock the leaflets were all closed; the plant was 
then shaded in some parts and exposed to the sun. The fol- 
lowing is the time when fully open: 9.25, sunlight on 
petioles, but not leaflets: 9.30, sunlight on leaflets and petio- 
Lles; so that it would seem almost as if the leaflets themselves, 
by their weight, rather retarded than accelerated their being 
open to full extent. This power of raising and deflectin 
the leaflets seems to rest in the hber cells of the petiole, an 
| would almost seem to point out the presence in the plants of 
| fibres analogous to the muscles which move the legs and 
arms in animals; but is more probably due to the effects of 
moisture and elasticity. Nitric acid, liquid potash, and the 
ordinary reagents, when applied to the sutures of the leaflets, 
had no effect in deflecting the leaves other than by destroy- 
ing the entire tissue in a short time.—Spa Courier. 


THE HUMAN FOSSILS OF EUROPE. 


Tue address delivered by Dr. P. Broca, President of the 
| Association Francaise, at the recent meeting held at Havre, 
was on ‘* The Human Fossil Races of Western Europe,” and 
after a few introductory remarks on the very rapid exten- 
|sion of the Association from &0°, at its first meeting at 
| Bordeaux, to 2,234 at the present time, the President said: 
That actual historical records, even after the discovery of 
Champollion in deciphering the Egyptian hieroglyphics, did 
not go back beyond 6,000 to 7,0 0 years. The researches of 
| Cuvier into geology and into palexontology showed the ex- 
jistence of lengthy geological epochs before the creation of 
}man. The discovery in 1829 by Tournal, of Narbonne, of 
| human fossil remains mixed up with those animals in qua- 
| ternary strata, followed by other similar ones by Cristal and 
| by Dr. Pitore also in the South of France, by Ami Boné in 
| Austria, and particularly in 18°3 by Schmerling, near Liége, 
first raised the question of a pre-historic man. But the one 
who worked most to establish this fact was Boucher de 
Berthes, whose labors from 1840 to 1858 were, however, un- 
able to convince sceptical men of science of this important 
fact. Nor was it until the English geologists, Falconer, 
Prestwich, and Evans, themselves made discoveries of flint 
implements in excavations near Amiens that the conviction 
Since 1859 it has spread 
with wonderful rapidity, and anthropology has now taken 
its place as ascience. The human fossil remains in Western 
Europe, discovered so far, afford a division into two types 
by the form of skull, and whence three distinct races of men 
are distinguishable. Dolichocephalous is the term ap- 
plied to that skull of excessive length in proportion to its 
breadth; brachycephalous to those that are short and round. 
The proportion between the length and the breadth is, there- 
fore, the distinguishing characteristic. Where this falls 
below 75 per cent. it applies to the first-named class, and 
when superior to 83 per cent., to the latter; while between 
the two they are often referred to an intermediate class 





termed mesaticephalous. Three distinct races, according to 
the types, are shown to have inhabited, in succession to one 
another, Europe, during the quaternary epoch, distin- 
guished by the name of the locality whence the distinctive 
remains were first of all found. By the names of Canstadt 
near Stuttgart,of Cromagnon in the Dordogne,and of Furfooz 
in Belgium, are the three races known. he Canstadt race 
belonged to the lengthened type of skull now to be seen 
only among the Australian aborigines and the Esquimaux, 
and with flattened heads and receding foreheads; they were 
men of moderate height, with but small intelligence, and 
very savage, and they possessed very rude implements 
wherewith to wage war against the gigantic animals of that 





| siderable 


| 
| 
| 


period. ber appeared to have occupied a large portion of 
Central and Western Europe from the commencement to 
about the middle of the quaternary epoch, when they were 
succeeded, and probably exterminated, by the race of 


Cromagnon. These also had the lengthened form of skull, 
but differing very much from their predecessors, having a 


forehead and a head of large dimensions; tall men of con 
intelligence, with improved flint implements; 
working in wood, in bone, and in ivory, and even leaving 
traces behind them of drawing and of sculpture. This race 
appears to have dwelt mainly in Western Europe, extending 
downwards into Italy, and northwards into the British Isles. 
Its duration seems to have been co-terminous with that of 
the reindeer, upon which it mainly subsisted. Its disappear- 
ance was towards the end of the quaternary period, and it 
was succeeded by the race of Furfooz. These people, by 
their skulls, belonged to the short, round form of head, some- 
what like the present inhabitants; their height was but 
small, and their intelligence certainly not equal to that of 
their immediate predecessors. They have mostly been traced 
in Belgium and France. Between their disappearance and 
the most remote historical records many races may also have 
existed; but these three races just described seem to have 
been our predecessors during the quaternary geologica) epoch. 


Tue Dahlia is originally a native of the sandy meadows 
of Mexico. It was sent to Spain in 1789, and thence to Eng- 
land in the same year. This stock was however lost, and it 
was again introduced in 1804, by Lady Holland. 

The Gladiolus is a native of the Cape of Good Hope in 
Africa. 

The Hyacinth is a native of the Levant, and grows in 
abundance about Aleppo and Bagdad. It was cultivated in 
Britain by Gerard in 1596. It has become extensively broken 
into varieties, and the Dutch gardeners distinguish not less 
than 2,000 kinds. 

The Tulip is also a native of the Levant, and was brought 
to Europe from Persia, by way of Constantinople, in 1559. 


The object of these investigations was to discover the source | It came to England by way of Vienna. 


of motion in the leaves, and for this purpose a species of 
oxalis was taken, when it was found that the source of the 
motions originate in the petioles or leaf-stalks, and not in 
the leaves. The plant chosen for these experiments was the 


A Goop deal of interest has been felt by scientific men in 
the experiments made by Professor Clark, of the Amherst 
Agricultural College, on the lifting power of growing plants, 


oralis acetosella, or wood sorrel, the true shamrock of the | and one of the results which has attracted as much attention 

Irish. This plant has trifoliate leaves, the separate folioles | as any, is his discovery that the 

of which, at the approach of night, a storm, or the leafstalk; | 
i 


| wind drop down until they lie parallel with the leafs 





atest weight lifted by a 
growin <o in the course of its development, is nearly 
a tons 


two ap 
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Pros_em No. 24. By Joun G. BELDEN. 
‘Up in a Balloon.” 


CONDITIONS. 

| 1. Competition open to the world, and will be free. But 
| as the amount of the prizes will depend upon the receipts of 
| the Association, competitors are invited to subscribe as mem- sae -—- — 
bers, thus becoming entitled to vote on all important ques- Z y Gm Yfy Y 


. Yj 4, 
| tions and to receive due notice of all meetings and tourna- G Yf Y 
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[All contributions intended for this department, may be addressed to 


Samus. Lorn, Elizabeth, N. J.) ty 
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By Joun G. BELDEN. 


Black. 


ProBLEM No, 23. 
| 2 No composer shall enter for competition more than one 
set of problems 
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| ments of the Association. Membership fee one dollar. ; Vf) 
UI 


3. Each set must be entered under a motto and may be Uy, 
sent to any chess editor in the United States, who will for- 
ward a correct copy to the Secretary. But it is suggested 
that composers send each problem of their set to a different | 
chess publisher. This will enable competition to begin at | 
once, as it will not be necessary to wait until aset is completed. | 
It will also more fairly distribute the honors of publication. 

In this case the sealed envelope superscribed with the 
motto and containing the author’s name and address should | J 
be sent direct to the Secretary, J. B. McKim, Cleveland. Wl), 

4. Problems will be compared and rated upon the follow- | Wf fy YY Z 
ing basis: | Yl YY Y)Mea Vasile 
ing basis: Wits, Uy aaa ; Wii be 

Faulty. Bad. Moor. Fair. Good. Fine. Splendid. tYj$#$$3#jj Y y \43 
Beauty of Idea. 0 : 3 6 
Neatness of Position.. 0 1 ‘ 3 4 5 6 
Merit of Construction 0 1 : 3 4 i 6 
Difficulty of Solution 0 1 : 3 4 6 
24 

5. The Committee of Award will consist of three mem- 

bers to be selected by the officers of the Ass-ciation. 
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Total for best possible 
Either to play and give mate in three moves. 


CLIPPER TOURNAY CUP GAME 
Bre. Mason. 
White. Black 
PtoK 4 PtoK3 
PtoQ4 PtoQ4 
KttoQB3 KttoK B3 
rsFP i$ 2 y 
KttoK B3 B toQ3 
BtoQ3 PtoK R3 
Castles Castles 
Rto K sq BtoK Kt5 
Kt toQ Kt5 BtoQ Kti 
PtoQB3 BtoQR4 
Kt to QR3 KttoQB3 
2 KttoQB2 R to K sq 
KttoK 3 Q to Q2 
BtoK R4 
BtoK Kt3 
B to Q Kt3 
Kt to K 2 
PtoQB3 
Pax 
toQ Bsq 
Kt toK 5 
Kt to K Kt 4 


6. Competition will remain open until March 31st, 1878, 
and entries may be made up to that time. 











~ White. 





White to play and give mate in two moves, 


sae 


JOHN G. BELDEN 


HE subject of our} 
» ww » g z wy sketch is so well known 
P in the chess world as a 
ae i i liberal and enthusiastic 
supporter of the inte- | 
rests of chess, that we 
feel sure that our read- 
ers will be pleased to 
become further  ac- 
quainted with the ge- 
nial features of one 
whose humorous letters 
and sprightly manage- 
ment of the chess de- 
, Ui j partment of the Hart- 
4 : } ford Times have gained 
for him a host of friends 
and admirers. 
He is well known as | 





Dal Ore to 


a 


vila f 


Canaoo 











White to play and mate in 3 moves 


JOHN WILKINSON, 
> a yy 
Rd 2 O58 a problemist and player 
é of considerable talent, 4 = 
> las although we naturally ay r ; : Q 
look for something of the humorous vein in his compositions Aa \ . . Kt to K Kt 2 
as well as chess play. The two move problem we select is a ae PtoQR5, 
fair specimen of his problematical skill, while the other, that SS ees 5 xB 
was launched during the Graphic balloon excitement, is but , i 3 oR6 
one of the many chess absurdities that he has perpetrated 
upon a confiding public. The termination of the following toB4 
to Kt 6 





RxQ 

Kt to Q sq 

Q to QBsq 

R to K sq 

Qto B2ch 

QxBP 

QtoQ7 
38 Q x 

Px 
Kt to K3 
Kt toKt4 
K to Kt 2 

to K 5 ch 
Kt to R2 


a 


correspondence game muy be looked upon as one of the lib- 
erties he is apt to take with his most intimate friends. 


ecoewto 
gm 
nD 
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. BELDEN. 


os 





GAME PLAYED BY CORRESPONDENCE. 
J. @ Mr. 
WHITE BLACK, 

PtoK 4 PtoK4 
PtoK B4 L eae 

KttoK B3 Pto K Kt4 

K BtooQB4 
Castles. 

QxP 

PtoK5 

P to Q 3 

KttoBs8 

B to Q2 
a Rto K 
2, KtoR 
3. Bx KBP 
4. xB 
5. Atto K 4 
announced mate in 6 moves. 


— 
te 


THE CLIPPER TOURNAMENT. 

Tris memorable contest, which owes its name to the fact 
of the prizes having been offered by Mr. Queen of the N. Y. 
| Clipper, was contested at the Cafe International, from the 
20th of September to the 18th October, 1876. There were 
twenty-one entries, each player to contest one game with 
every player, draws to count half a game. But owing to 
| three of the players withdrawing before the conclusion of 
the tournament, it left Mr. Mason still one game to play, 
| Mr. Delmar two, and Mr Bird three. If the games had all been 
| played there would undoubtedly have been ties for the three c 
| highest positions, or if all games of the withdrawing players 
| had been canceled, as is considered the correct plan, the rela- 
tive positions of the winners would have been reversed, but as 
there was no rule in this tournay applicable to such a con- 
tingency, and as no player of the tournament had played 
| his full quota of games, the prizes were awarded from the 
scores at the time of what might be called the discontinu- 
ance of the tournay. WHITE. BLACK. 
| To Mr. Bird was awarded the prize of asilver cup for the 1. Kt(Q 7) to Kt6 1. KtoB4 
most brilliant game of the tournay. 2. § 2 KtoQ5 


BELDEN. 
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»Kt4 
B4 
R2 
tto Rich 
RP 

tt to B6 

to Kt 2 

Kt to K 5 

Kt to Kt 6’ch 

Kt x 

dis ch and wins. 


SOLUTIONS TO PROBLEMS. 
No. 19.—By R. H. Seymour. 
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._ KR BtoRS8 
. K KttoK2 
. PtoQB3 
- QtoQ B4ch 
P to Q 4 
BxB 
. Castles. 
5. Kt to Kt 8 and white 


_ 


to R 8 ch 
The following are the complete scores of the players 3. Q to K 3 mate 
(Messrs. Becker, Roser, and McCutcheon withdrew) 1 K to K 8orPto K5 
Won. Lost. Won. Lost. = Q to B6 ch 2. K moves 
Mason... 3 pO 5 -Q mates ‘ 
Delmar . Orchard No. 20—By Ben. 8S. Wasu. 
Bird .. Ferre BLACK. 
Ensor Baird . KxKt 
Wernlich ef ee. K toQ4 
Dill. Grutter 
Limbeck. Cohnfeld. . . . KttoK3ch 
Clarke... Williams....... § ._ Kx Kt 
Roser... . POW. os cccs ‘ 
1. Kt toQ2 
2. Kx Kt 


Becker.. 3 Ee ; 
McCutcheon | 
. BtoK 5 or K sq 
. K moves 


FIRST GRAND PROBLEM TOURNEY OF THE 
AMERICAN CHESS AND PROBLEM 
ASSOCIATION. } 

In offering its first Problem Tourney to the world, the 
American Chess and Problem Association addresses the 
chess public with great confidence, feeling sure that 
any contest in this branch of our beautiful art is certain 
to be warmly welcomed and eagerly entered into by compo- 
sers. The honors to be striven for in this tilt, depending as 
they do upon the libevality of competitors and others in 
joining the Association, promises to be great, as we antici- 
pate such a rol] of membership as shall enable the Ass> 
ciation to announce the largest prizes ever before competed 
for in a problem tourney. 

Let the editorial fraternity take up the cause with spirit 
and assist in securing a grand success 


ist Prize, 
—_— = 


3d“ 





WHITE. 
. BtoKts 
2. BtoR7ch 2. 
. Rx P mate 


2. Qx Ktch 
. Qx P mate 


q to K 6ch 
: x P mate 


. QtoK 4ch 
. Qx P mate 


to Ct ee ee DS He Oo OD 


ow 


We call the attention of our problemists and chess rea- | 
THE PRIZES. ders to the Problem Tournament of the New Chess Associa- | 
tion. The programme has been most carefully prepared by | 
our worthy secretary, who has taken counsel with the lead- | 
ing problemists from all parts of the globe, has stricken out | 
many objectionable features of our last tournay, and added | 
many that are new and interesting; and which it is hoped | 
will meet the hearty approval of all and be productive of | 
good results and friendly feeling; and that we will have no 
more unfriendly criticisms and wranglings, from envious 
and discontented competitors, who should remember that 
few gentlemen could be found to assume the delicate and | 
unenviable position of umpire, if it were not always tacitly | 


Six prizes are offered, to be apportioned from the receipts 


as follows: . Any other move 


to K 5ch . KxQ 
3. K x P dis mate!! 
Letter ‘‘S.”—By R. 
WHITE. 
| .RxQB 1. 


on 


For the best original problem of the Tourney . 25 per cent. 


best se 6 origin: ma in @ 
est set of three original problems in 2, H. Seymour. 
. BLACK 

K to Kt 2 

K toB3 


. KtoB4orQ3 
K moves 


8 or 4 moves ee : .. 25 per cent. 
For the second best set of three original prob- 
lems in 2, 3 or 4 moves ée bes eewee 
For the third best set of three original problems 
in 2, 3 or 4 moves - a ee ; 
For the fourth best set of three original problems 
in 2, 83 or 4 moves 


20 per cent. 
2. BtoR6ch 2. 
. Kt x Kt dis mate 


. Kt to Kt ich 


15 per cent. 


#Y 0 0s see . 10 per cent. 
For the fifth best set of three original problems 
in 2, 3, or 4 moves 


Total 


5 per cent 


100 per cent. 


understood between competitors and umpire that the finding | 
of the award is left to his judgment, good taste, and fairness, 
and it is a flagrant breach of etiquette for a critic to desire to 
render the position of an umpire unpleasant, or to lessen the 


| honors of a victor by finding fault with an award. 


. R mates 

. Kt x Kt 
DEF s 2. Any move 
. Rx Kt mate. (A fine problem.) 








